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ABSTRACT

The Mach box technique has been extended to include wing and tail with
dihedral angles and vertical separation. A digital computer program, written
in FORTRAN, is presented. The program provides for up to nine sweep angles of
the leading and trailing edges of each surface. First order piston theory
thickness correction is available as an option, and two refinement procedures
are provided, subdivision with averaging and velocity potential smoothing.
For a maximum of twenty oscillatory mode shapes the program calculates
normal washes, velocity potentials, lifts, pressures and generalized forces
matrices. If only one surface is being analyzed, sampling of wake up-wash,
side-wash and longitu(inal wash is available.
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F NONENCLATURE

athe- FORTRAN
matical Symbol Dimension Definition
Symbol

a length/time Speed of Sound - U/M

A(nm) area Integration area of box n,m

b Bl length Chordwise dimension of Hach box.

bis BiS length b1 IN w thordwise dimenio of a I
subdivided box.

C. - C non- Velocity potential spatial aerodynamic
dimensional influence coefficienp (AIC).

C C non- Spatial AIC giving velocity potential
dimensional at a point on. surface "xy" due to

constant outward normal wash over

a box on surface "ab'; possible values
for superscripts are

R-right (W-wing
x or a (L-left y or b T-tatl

CIoA0, PKERNL non- Velocity potential planar AIC

C dimensional

C SKERNL non- Planar AIC defined for subdivided
dimensional sending boxes.

AC DELCP l/length Pressure coeffLcientt#ifference
at box n,m for the J mode (program

output)

1c c length Local reference chord

vi



NOMENCLATURE

H4ache FORTRAN
marical Symbol Dimension Definition

Symbol

Cm I/length Local lift coefticient per unit
I i ppan for the j mode

c' SECHOM 1/(length) Local momept coefficient per unit span
for the jth mode

rW Wing~
crW length tTal lroot section chord length.

rT I

D 1/time Substantial derivative;

Dt ?
fj(xy) DEFSL(1,L) non- jth mode shape deflection

d dimensional at location (X,Y).

f ij--- non- Deflection of th lumped mass
dimensional in mode j

_fxy DEFSL(2,L) 1/length Slope of jth mode shape function.

nm time Scaled modal displacement at

box nm b n,m

YJ n,m U 1' f i

I/length th mode sh&pe deflection / a

mass x Moment of inertia about the elastic

length2  axis of the i lumped mass

--- force/ Generalized stiffness
ii length

XKS Non- Reduced frequency based on leading

dimensional planform semi-span,

-Ui

01
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NOMENCLATURE

Maths- FORTRAN
matical Symbol Dimension Definitiun
Symbol

k XKI,Kl non- Reduced frequency based on the
dimensional chordwise dimension of the Mach box

k1 -Wbl
kI

ki KIBAR non- k 1M2//S2
dimensional

L CAPL non- Vertical separation of the center
dimensional linei of the 2 surfaces, positive

upward measuring from the wing
to the tail.

n,m th

L -- force/length lift on box n,m for the j mode

m t

L m force/length lift on the mth chogdwise strip
of boxes for the jt mode.

L force/length lift on a complete half-surface
or half-airplane for the jth mode.

n,m
L - force/length amplitude of box lift Lin 'm

j j

L - force/length amplitude of section lift L m

L- force/length a.'14tude of total lift L

n,m BXLFT non- Non-dimensional amplitude of

dimensional t ox lift (program output)

Lj n'm " Lj e

viii



NOMENCLATURE

Mathe- FORTRAN
matical Symbol Dimension Definition

Symbol

L SLiFT non- nondimensional amplitude of

dimensional section lift ( program output

n n iwt (bl) n tL j a Lj • e -W Lj e

l1. TLIFT non-
dimensional Nondimensional amplitude of

total lift ( program output

L -L e cj b --L ee t Ad j

EL non- The t c oordinate location of a pulsedimens ional C
receiving point, i.e., the

_perpendicular distance from the
sending plane to receiving point.

M XMACH - non- -H -ach number

dimen.ional

mass Generalized mass for the j th mode

m non- The m coordinate location of a

dimensional pulse receiving point.

Smass ~ i t h lumped mass

n~m

N ENRUS non- Normal wash at box n,m on surface
Xyz ENRLS, dimensional "xy" due to local source strength,

EN, where possible subscript values are;

ENSUBD xfR-r4ght
kL-left

y * U-upper
L-lower

z - W-wing
(T-tail

e.g. N means normal wash on the

right upper wing at box nm

ix
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NOMENCLATURE

Mathe- FORTRAN Dimension Definition
matical Symbol
Symbol

A nm

N ENRULU, non- Normal wash at box n,m on surface
xyz ENRLLL, dimensional "xyz" due to remote source strengths
abc ENRURW, on surface "abc", where possible

ENRULW subscript values for a,b, and c
are the same as for x,y, and z,
respectively, defined above;

A nm
e.g. N means normal

RUT
LLW

wash at box n,m on the right upper
tail due to source strengths on the
left lower wing.

N NSUBDV non- No. of "sub-boxes" (chordwise
s dimensional, and spanwise) to be used in the

odd integer subdivision improvement technique.

n non- the n coordinate location of a

dimensional 
c

pulse receiving point.

ncmcLc ------ Sending Surface Coordinate System

ncomcb c --- --- Receiving Point Coordinate
System

p,p(x,y,t) --- force/area local static pressure

pW --- force/area Free stream static pressure

--- force/area pressure difference between upper
and lower surfaces at point (x,y)
at time t

4 p(x,yt)- p (x,y, t 4pper- p (x,y,t) lower

X



NOMENCLATURE

Mat,he- 
FORTRAN

natical Symbol Dimension Definition
:;ymbol

dp(x,y) force/area Amplitude of pressure difference:

4p(x,y,t)

Q. force/length Generalized forgn due to the defor-
mation in the i elastic mode and
loading for the jth modal deflections

-ij force/length Amplitude of generalized force

Qi GENAF non- Non-dimensional generalized force
dimensional (program output);

iw I = 1weCQij = Qij e - i e ,

2
Qi, QAGARD l/(length) Generalized force in the AGARD

notation

i i2 -AA in(the
Q GENAFO 1/(length) Real and imaginary parts of Q i in the

AGARD definition (program output)

q force/area dynamic pressure

.J(t) length Generalized coordinate relating physical
deflection to jth modal deflections:

Z(x,y,t) = f f (x,y) P~)

-- length Amplitude of jth generalized coordinate

S length Wing semi-span.

xi
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Mathe- FORTRAN
matical Symbol Dimension Definition
Symbol

S length 2  Area of integration. Bounded by
edge of planform plus diaphragm
and lying inside the forward Mach
cone of the receiving point.

t time Time

U length/ Free stream velocity.
time

Um non- Velocity spatial AIC for perturbation
P1M dimensional velocity parallel to the free stream.

U --- length/ Perturbatlol velocity in the stream-
time wise direction, positive downstream.

V F V non- Velocity spatial aerodynamic influence
dimensional coefficient (AIC) for velocity normal

to the free stream and parallel to

the sending surface.

V ab " non- Spatial AIC giving velocity normal to
'A' dimensional the free stream and parallel to sur-

face "ab" at a point on surface "xy"
or in the flowfield (FF), due to con.-
stant normal wash over a box on
surface "ab"

v length/ Perturbation velocity in the span-
time wise direction, positive right

(looking upstream).

W--x W non- Velocity spatial aerodynamic influence
dimensional coefficient (AIC) for velocity norm.,1

to the sending plane.

xii



NOMENCLATURE

.'., tie FtORTMAN

inaL it I Syinbo L Dimension Definition

'Y')
W non- Spatial AIC giving velocity normal

dimensional to surface "ab" at a point on sur-

face "xy" or in the flow field (]")
due to a constant normal wash over
a box on surface "ab".

length/ Perturbation velocity in the vertical
time direction, positive upward.

Y'YZ length Reference (global) coordinate system,
X positive aft, Y posit.ive right,
Z positive upward.

xiii



NOMENCLATURE

Mathe- FORTRAN
matical Symbol Dimension Definition
Symbol

XWW,Z Wing local coordinate system.

XT YT' ZT Tail local coordinate system

XSLE XWLE length The location of a leading edge
definition point of the wing
planform, measured along the X
co-orlinate. V

XTLE XTLE length Same as above for the tail
planform, measured along the
XT coordinate.

XWTE XWTE length The location of a trailing edge
definition point of the wing
planform.

XTT E  XTTE length Same as above for the tail,
measured along the XT co-ordinate.

{ XEDGE length Location of the edge

X XCENTR of a Mach box used for the
placement of the box pattern,

measured along the X.- coordinate.

(XCW. The location of the most upstream

X CT  row of boxes on the wing)
(taill

measured along the(XW} co-ordinate.
(XTf

xiv



NOMENCLATURE

Mathe- FORTRAN
matical Symbol Dimension Definition
Symbol

Y WL (YWLE len~gth The location of a leading edge

YTIE Y definition point of the ving
ri. ttail

planform measured along
coordinate 

I

y YBAR non- Offset of receiving chord from
dimensional the nearest sending chord.

zu 1(,y t )-length Lower surface deflection at

(x,y) as a function of time

z (X,y,t) -- length mean surface deflection:

ZM(xyY) - f(x,y)e

Z7 (x,y) -- length Local thickness at (x,y)

aZ_ (x,y) TSLFN non- Local thickness slope at (x,y)
ax dimensional

Z -- non- Thickness slope piston theory
dimensional correction;

2 1 M 2z
Z- 1+12 X

n,m ALPHA non- Edge box area ratio for box(n,m).
04 dimensional

BETA non-
dimensional

xv
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NOMENCLATURE

Mathe- FORTRAN
matical Symbol Dimension Definition
Symbol

b, //3 BIBETA length Spanwise dimension of the
Mach box.

b, BIITAS length Spinwise dimension of a sub-
s divided Mach box.

GAMO4A non- Ratio of specific heats, = 1.4
dimensional

ZETA non- Dummy variable in the Z or ZTwETT
dimensional coordinate.

ETABAR non- Dummy variable of integration
dimensional in the f coordinate.

c

9 THETA radians sin-1L1 -sin-'

e. -- radians/
length Torsion of i lumped mass in

mode J.

-non- coordinate location of adimensionalc
pulse sending box.

MU,YMU non- w coordinate location of adimensional C
pulse sending box.

/4 YMUBAR non- m coordinate location of adimensional c
pulse sending box.

xvi



NOMENCLATURE

Mathe- FORTRAN
matical Symbol Dimension Definition
Symbol

V NU,XNU non- n coordinate location of a
dimensional c

pulse sending box.

XNUBAR non- n coordinate location of a
dimensional c

pulse sending box.

Xl non- Dummy variable of integration
dimensional in the X ot XT coordinate.

w

XIBAR ion-dim Dummy variable of integration
dimensional in thel; coordinate.

c

-- Mass/ Free stream density.
volume

t TAU non- - 2
dimensional -

0(xy.t) -- length2/ Disturbance velocity potential
time at point (xy) and time t,

defined so that c) is velocity,

9 i

positive in positive xI direction,

where
xi * X, Y, or Z

td0(x,y,t) -- length 2/ Disturbance velocity potential
time difference between the top and

bottom side of the surface at
point (x,y) and time t:

dO(x,y,*) - upper" loer

,cvii
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NOMENCLATURE

Mathe- FORTRAN

matical Symbol Dimension Definition
Symbol

A 0j(xy) -- length / Amplitude of velocity potential
time difference at point (1 y) or

for box n,m for the JtA mode

" (xy)] DELPHI non- Non-dimensional velocity potential

n m J dimensional difference due to the unit jtth

generalized coordinate (program output);
i n,m .'n,m lwt, UL (t j b• Y w

b1

A 0 (XTEDY) TVP non- Trailing edge velocity potential

m dimensional difference.

JTE

jw PSIW degrees Dihtdral angle ofwing , radians,

Irw ftail)

'TPSIT 
positive upwards from horizontal.

--- radians/ Circular frequency

time

--- radians/ Circular frequency of mode j
time

Superscripts

(nm) Box location

Subscripts

L Lower limit of Integration; Left-hand surface; Lower surface

R Right-hand Surface

S Subdivided

T Tail

U Upper limit of Integration; Upper Surface

W Wing

FF Flowfield

xviii
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GLOSSARY OF TERM1NOLOGY

Aftmost Box - Each chord on each planform and diaphragm combination has
one such box. It is the aftmost box on that chord for which AIC arrays
must be calculated and may be on the planform or diaphragm.

AIC - Aerodynamic Influence Coefficient

Area Ratio - On-planform fraction of a box which is cut by the planform
boundary.

Apex Box - The box on the sending surface which encloses the apex
of the Mach hyperbola associated with the receiving box. I

Box Grid - Non-dimensionalized geometric array of boxes whose extent is
determined by the geometric properties of the planforms. The term "grid"
embraces the arrays on both surfaces.

Control Point - The location at which a receiving box is deemed to be
influenced by other boxes. In general, the center of the receiving box.

Effective Area - A concept which relates entirely to the sub-division
technique. It is composed of those boxes sufficiently close to the
receiving box that their influence on it is large enough for the subdivision
refinement to affect results significantly. The size has been arbitrarily
set to include the NBOX/NS rows immediately ahead of the receiving box.

Global Co-ordinate System - An overall reference system of co-ordinates.
For example, the airplane co-ordinate system X - aft, Ye-right, Ze-up.
Y a 0 at centerline of airplane.

Leading Edge Diaphragm - All diaphragms on whichA0 - 0.

Local Co-ordinate System - A co-ordinate system lying in the plane of
the surface. x aft, y-root to right tip. y - 0 at center line of
airplane.

Longitudinal Separation - Streawise distance between the trailing edge
of the wing and the leading edge of the tail, measured along the centerline.

xix
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GLOSSARY OF TERMINOLOGY

Mach Asymptote - The asymptote of the Mach hyperbola.

Mach Hyperbola - The intersection of the sending plane and the
forward Mach cone of the receiving point. Since this is always non-

dimensionalized, it is a rectangular hyperbola.

Mat_ - A condensed description of a large amount of data which can be

used to locate any desired data element. A map of a banded sparse matrix

might consist of two numbers per row, the first being the first non-,zero
column of that row and the second being the band width for that row. The
matrix itself could then be stored as band elements only.

Normal Offset - The I distance between the sending box and the receivingc
point.

Parallel Offset - The m distance between the sending box center and the

receiving point. c

Partial Box - A sending box which is cut by the Mach hyperbola but which
is neither an apex box nor an edge box.

Planar A.I.C.- An A.I.C defined by the geometric relation between a

sending box and receiving box which lies in the same plane. C;,o
only.

Receiving Box - In defining the relationship between two boxes the

receiving box is the box which can be influenced by the other box.

Receiving Chord - Those receiving boxes which lie on the same chord.

The receiving chord is significant in that all the boxes lying on it use

AIC arrays which are a subset of those for the aftmost box lying on that
chord.

Sending Box - In defining the relationship between two boxes, the sending
box is the box which influences the other box (c.f. Receiving Box).

Spatial A.I.C. - An AIC defined by the geometrical relationship between

two boxes which do not lie in the same plane. CRUX, V_ _X ,W X

xX



GLOSSARY OF TERMINOLOGY

Sub-box - A member of thearray of boxes formed when the grid of sending boxes

is subdivided. Note it refers to the small box which is a fraction of the

large box, and not to a large box which has been subdivided.

Tail - The downstream surface.

Vertical Separation - The vertical distance between the center lines of

the two surfaces. Positive if the second surface is above the first.

Wake Diaphragm - That part of the dLaphrap where 4P - 0 due to

the influence of a surface.

Wing - Upstream Surface - (E.S. a Canard could be referred to as a

wing);

I
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Figure 1 Coordinate Systems For A Right Wing

Symbol Transformation befinition Dimension

X Global or Reference Coordin to System. X positive Aft.

Y Y positive Right, Z positiv4 Upward Length

z

X X -WAX Wing Local Coordinate System,

Yw Ycos /w + (Z - WLAZ)sin #w used to define wing leading Length
and trailing edges. XT.YT.ZT

(- " vw " i w are similarly defined for the

tail local axee

nc  (Xw'Xc)/b 1 + 1 Sending Surface Coordinate

a Yw/(b"/1  ) 1 1/2 System used to define box grid.

The (n ca ) plane lies within Non-dLmen-

Ac Zw/(b l/) the plane of the sending surface$ sional

in this case the right wing.

Xxii
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Figure 1 (Cont'd)

Symbol Transformation Definition Dimension

n.-n) Receiving Point Coordinate

m-(a-a) 8yste parallel to the

1C.(i'i) n0 mc 1c coordinates but

opposite in sign and having non-dimen

their origin at the pulse sional

receiving point (n,m,1 in

the n aa, lc coordinates)

xxiii
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ZW xwT A 0

y

Fiue2 CocvdineftSystnForA RigtTail

SYMBOL TRANSFORMTION DEFIITION DIMENSION

XT X..TLAX Tail Local Coordinate

YT Teas *(7TLAZ)sUiD*T system used to deine length

ZT (Z-TLAZ)eson *T'sn* tail leading and
T trailing edge@.

ad I XiyTLAX_(WWA+XC) j /bl 1  ~ Sending Surface Co-

s YT/(bllB + 1/2 ordinate System. In nna bthis case the right dimensional

ZT/ 1tail in shown an

the sending surface.

xxiv



SECTION I

INTRODUCTION

Part II of this report describes the computer program written according to
the analysis of Part I. Part II refers implicitly to Part I, Section III,
Computer Program Usage, and material covered there is not repeated here.
The program computes generalized unsteady air forces on a wing or wing and
tail in supersonic flow, given geometric details of the surfaces and the
oscillatory mode shapes of the surfaces. The surfaces may be coplanar, may
have dihedral angles, and may be separated vertically. The Mach box technique
may be used "straight", or three refinements may be applied: 1) Sub-
division of the Mach boxes to improve velocity potentials, 2) Least-squares
smoothing of calculated velocity potentials to eliminate roughness due to
box representation of surface edges, 3) Piston theory correction for airfoil
thickness. The refinements may be applied in any combination. As inter-
mediate results, normal-wasnes, velocity potentials and wake bampling of
upwash, sidewash and longitudinal washes may be printed, all at box center
locations. The box lifts, pressure distribution, section lifts and total
lift are also available for each mode.

-I



SECTION II

COMPUTER PROGRAM DESCRIPTIONS

1. GENERAL DESCRIPTION

The computer program consists of a main (0,0) overlay, one primary level
overlay, and eight secondary level overlays (see fig. (3)). The main
(0,0) overlay is a general purpose driver, and easily can be used to in-
corporate other compatible programs with this one as a complete flutter
system. Its sole function is to set up buffers and any other system
oriented parameters, then call the primary level overlay, CONTROL.

Overlay CONTROL contains the basic logic of the program. It first calls
secondary overlay DATAPP, which reads and processes the basic card data
necessary for execution of the program. The resulting parameters are
stored in labelled common blocks, accessible to all other overlays.

If PRVGEOM = .FALSE., overlay GEOMBX is next called. The planform
geometry is read and processed to yield a disk file IGEOSC containing
all internally necessary geometric parameters.

If PRVMODE = .FALSE., overlay CONTROL next calls overlay MODES. This
area processes the three forms of modal data and places the results,
evaluated at box centers, on scratch file MODESC.

Overlay CONTROL next enters a 1-)p on reduced frequency. Each pass
through the loop first executes overlay VICMAIN, which computes (or reads
from previously saved tapes) all AIC arrays needed at the current reduced
frequency. Next overlay NWVPMBX is called, to compute normal-washes,
velocity potentials, and optional sample washes. If SMOOTH = .TRUE.
overlay SMTH is called to do a least-squares surface fit of the resulting
0 arrays. If CRDFIT = .TRUE. overlay CHORDF is called to smooth the 4
values a chord at a time. The final overlay, FORCES, then computes box
lifts, section lifts and generalized forces for any smoothed £" values
first, then for the unsmoothed values. The desired results are printed as
they are computed. The loop on reduced frequencies terminates at this
point.

Overlay CONTROL reads the termination card which causes a trans'er back to
the execution of DATAPP (Recycle), the call of another overlay (if
available), RETURN to the main (0,0) overlay, or EXIT to control carI:3.

The following sections give a more detailed description of all of ,g.:
overlay main programs, and the major subroutines called by each.

2
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1. GENERAL PURPOSE SUBROUTINES

Fortran Callable COMPASS Function SHIFT

Author: G. E. Keylon

Purpose: To shift the contents of a word left or right a
specified number of bits, identical to the Fortran
Extended capability.

Method: The word and the number of bits to be shifted are
stored in machine registers. The word is then left
circular shifted the number specified. This causes
the word to be shifted left circular if the number is
positive and right with sign extension if the number
is negative. The result is left in register X6
so that this routine must be used as a function
subprogram.

Usage: INTEGER SHIFT

IWORD - SHIFT (NWORD,N)

Input
NWORD - The word to be shifted
N - The number to shift the word

If N is positive shift left circular.

If N is negative shift right with sign
extension.

Output
IWORD has the results of the shift on NWORD.
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Fortran Subprogram WRTEMX

Author; G. E. Keylon

Purpose: To write a matrix on a tape or disk file.

Method: The matrix is placed row-wise into a buffer in
labelled common RWBUFF with all of the unused areas
of its array omitted. The buffer is then written
onto the specified tape or disk file with the Fortran
BUFFER OUT statement. A 16 word header record is
written in the same manner before each matrix.
The header record contains matrix size, name and
optional parameters.

Usage: CALL WRTEMX (IOUTFL, MXWRIT, RAIDOU, NFS, NMS, LS, NMR,
LWS, K, ID, A, ITYPE, M, N, PARM, IRR)

Input

IOUTFL - Tape number or left-justified file name.
MXWRIT - Logical variable, not used.
RANDOU- .T. Random File (not used)

.F. Sequential File
NFS - Number of files to space before writing
NMS - Number of matrices to space before writing
LS - Level number to space (not used)
NMR - Name or number in random index (not used)
LWS - Level number of this matrix (not used)
K M- Rw dimension of array A.

if KS matrix is already in /RWBUFF/
ID % Array containing matrix nome.
A - Array containing matrix
ITYPE - TYFE of matrix (i.e., real, complex,

intee,, null, mixed)
M - Row dimension of matrix
N - Column dimehaion of matrix
PARM - 10-word parameter array

Output
IRR - Error return

o, no error
1, matrix spacing is negative
2, File spacing is negative
4, M*N dimensions greater than buffer size
1500+1, encountered EOF after matrix I
while skipping matrices.
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Fortran Subprogram COMBUF

Author: G. E. Keylon

Purpose: To put a complex matrix into a buffer prior to
writing on file.

Method: The matrix is placed row-wise into a buffer with all
of the unused areas of the matrix omitted. All of
the real parts are stored in the first part of the
buffer then all of the imaginary parts are placed
immediately following the real.

Usage: CALL COMBUF (A, KZ, M, N, BUFF)

Input:

A - Array that contains matrix, typed complex
K2 - 2x (row dimension of A)
M - Number of rows in matrix (not array size)
N - Number of columns in matrix (not array size)

Output:

BUFF - Buffer that will contain matrix
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Fortran Subprogram RAMX

Author: G. E. Keylon

Purpose : To read a matrix from tape or disk file.

Method: A 16-word header record and a matrix record are read
from the specified file with BUFFERIN statements.

The 16-word header record contains matrix size, name
and optional parameters. The matrix is then placed
in a given array in correct Fortran storage.

Usage: CALL READMX(INFILE, MXREAD, RANDIN, NFS, NKS, LS, NMR,

K, NID, ID, ITYPE, LRS, A, M, N, PARM, IRR)

Input:

INFILE - Tape number or left Justified alphanumeric
file name

MXREAD - Logical variable (not used)
RANDIN - .T. Random File (not used)

.F. Sequential File
NFS - Number of files to space before reading
NNS - Number of matrices to space before reading
LS - Level number to space (not used)
NMR - Random name or number (not used)
K - Row dimension of array A

If K<0 matrix will be left in /RWBUFF/

NID - Number of words available in ID array

In/Out:

ID - Identification arrhy
ITYPE - Real, diagonal, null, mixed, complex

Output:

LES - Level number of matrix read (not used)
A - Array containing matrix
M - Row dimension of matrix
N - Colu%= dimension of matrix
PARM - Array of numerical parameters stored with

the matrix in the 16 word header record
IRR - Error return

0, no error
1, matrix spacing is negative
2, file spacing is negative
4, matrix dimensions illegal
5, M GT . K
1500 + I, encountered EOF after matrix I
while skipping matrices.
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Fortran Subprogram CBUFFR

Author: G. E. Keylon

Purpose: To move a complex matrix from a buffer to a Fortran
array.

Method: The matrix assumed stored row-wise in the buffer
with all of the real parts fol'owed by all of the
imaginary parts. The conversion leaves the matrix
in the array in typical Fortran storage.

Usage: CALL CBUFFER(AK2,M,N,BUFF)

Input:

K2 - 2x (row dimension of array A)
M - Number of rows in matrix (not array size)
N - Number of columns in matrix (not array size)

BUFF - Buffer that contains matrix

Output:

A - Array that will contain matrix in complex
storage



". MAIN CONTROL PROGRAM

Fortran Program CONTROL

Author: G. E. Keylon, G. D. Kramer

Purpose: To control the flow of the program to the various
lower level overlay section.

Method: The program has all of the labeled common blocks
so that information can be passed from lover levels
to this program which will determine the program flow.

Usage: The CONTROL Program is a main routine. It is the
only primary overlay section in the program.
It calls '11 of the lower level or secondary overlay
sections. It is called from the initial or main
overlay section as follows:

CALL OVERLAY(6HAFMBOX, 1, 0, 0)

Common Input and Output:

This program does not input or create comon
values. It is the means by which common values
9 e passed between the secondary overlays of the
program.

• .- .. . .



4. DATA INPUT PROCESSOR

Fortran Program DATAPP

Author: G. E. Keylon

Purpose: To read most of the input data and set flags and
options for use throughout the program. It prints
the title and options for each run.

Method: The title and all the input options are read in.
The heading is printed. The options are read under
a NAMELIST format and flags set to default options
unless read in.

Usage: The DATAPP program is the main program of a secondary
overlay of the Mach Box program. It is called as an
overlay section as follows:

CALL OVERLAY(6HAFMBOX, 1, 1, 0)

All input and output is through labeled common blocks.

Common Input:

PREVEX
OMACH
DEFAULT

Common Output:

TITLE ERR SYM
PRVGEOM XKUAL MNYPEW
PRVMODE OPLAIC MTYPET
DIHW OSPAIC COPLAN
DIHT WTGEOM NSUBDV
XMACH WTGNAF NSURF
NKVALS
XKI
XKS
NT5 WTBL SMOOTH
NT6 PRBOX NDEG
INTAPE PRPAIC
INFSP PRSAIC DPPCPR
ISMPLW GEOCPR
NPLAIC PRMODS
NSPAIC PRCOEF

PRNW AICCPR
NOUTP PRUW
IOUFSP PRSW NWSCPR

PRVP
OSAI C PRBL GAFCPR

PRSL
PRGNAF
PRDCP
PRGNAC
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5. GEOMETRY PROCESSOR

Fortran Program GEOMBX

Author: G. D. Kramer

Purpose: To read geometric data from cards and compute all
necessary geometric parameters.

Method: Cards F through L are read in this section. As
they are read they are printed, then checked for
inconsistent or missing data, with suitable diag-
nostics. The leading and trailing edge data is
checked in EDGCHK, then transformed to non-dimensional
coordinates. Planform and diaphragm box code
patterns are determined in BXCDPF and BXCDI, and
optionally printed by PRNTBC. The fractional on-
planform portion of all boxes cut by a planform edge
is determined by GMAREA, which in turn calls ALPHAC
and NTRCEP. If spatial AIC's are necessitated by
non-zero dihedral angles or vertical separation of
wing and tail, integer arrays MUAIC are determined
for each AIC set (C,W,V). These serve as a map, so
that only those AIC values needed will be calculated.
The MUAIC arrays are computed in PWWAIC and PWTAIC.
All resulting arrays are written on scratch file
IGEOSC.

Usage: The GEOMBX program is the main program of a secondary

overlay. It is called by:

CALL OVERLAY (6HAFMBOX, 1, 2, 0)

Common Input:

OMACH NSUBDV
TITLE NSURF
PRVGEOM MYBW
DIHW PRBOX
DIHT GEOCPR
XMACH

Common Output:

COPLAN MXBW MT FSMPLW
XSUBDV MXBBW MYBT ICHORD
NSUBDV MYBBW MYBBT IBOXF
NSUBD2 MXBSW MXBST IBOXL
NSUBCN MYBSW MYBST ZLOC
Bl MYBBSW MYBBST
BlBETA IXBW IXBT
BlS XCENTR IXBST 4
B1BTAS TLAX CAPL

ii



WLAX TLAZ NSPATK
WLAZ PThI'L
PSIW

Arrays output on scratch file IGEOSC:

IBOXW - Wing box codes (Wing and tail if
COPLAN = .TRUE.)

IBOXT - Tail Box codes
FEXLOC - Leading edge locations at chord centers
TEXLOC - Trailing edge locations at chord centers
ALPHA - Fractional areas of boxes cut by a

planform edge
IJALPH - Locations of cut boxes, of the form

(lO00*J+I)8
KPT - Table of contents for the MUAIC arrays

(and AIC's)
MUAIC - Pointer array indicating where contri-

buting boxes will be found for one
spatial AIC set.
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Fortran Subroutine EDGCHK

Author: G. D. Kramer

?urpose: Given the leading or trailing edge values, to check

for illegal combinations.

Method: Either a leading or trailing edge is checked for

monotonic increasing y-values, starting at zero.

The last trailing edge value is compared with the

previous last value. A leading edge is checked for

monotonically increasing x-values.

Usage: DIMENSION XEDGE(lO), YEDGE(lO)

CALL EDGCHK (XEDGE, YEDGE, NEDGE, lEDGE, IRR)

Input Parameters:

XEDGE - Array of X-values for edge location points

YEDGE - Array of Y-values for edge location points

NEDGE - Number of points to check
IEDGE - =1, leading edge

=2, trailing edge

Output Parameter:

IRR =O, Successful
= 1, Non-monotonic y-values
= 2, Non-monotonic x-values, leading edge only

= 4, Y-values not starting at zero

= 8, Tip y-values not agreeing
Other, additive combination of above

condItions
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Fortran Subroutine BXCDPF

Author: G. D. Kramer

Purpose: To generate on-planform box codes for one surface,
and store them in a compressed format.

Method: For each (subdivided) chord, the location of the
leading edge and trailing edge (FEXLOC, TEXLOC) is
determined. Codes for all boxes between those values
are then set to 1 in subroutine NCODER. The remainder
of the box code array is not changed.

Usage: The subroutine is called by:
CALL BXCDPF(XLE, YLE, NLE, XTE,YTE,NTE, LSROWS, IBOX)

Input Paramcters:

XLE} = ly } locations of leading edge, measured in
YLE y n i, mc,1 c system

XTE = f\locations of trailing edge, measured3
YTE y in nc, mc, 1c system

"L -I Number of leading dge definition points.
INTEJ traili
LSROWS = Maximum number of subdivided rows allowed.

In/Out Parameters:

IXBWI = Input: 0 indicates the is to be done.

Output: Subdivided row of first unsub-
divided box center on the surface.

Output Parameters:

IBOX Compressed box codes, 1 for on-planfsrn.
boxes found, unchanged elsewhere. Zee
Figure 4.

Output Common Parameters:

MXBSIj) Maximum X (aft) extension of the s ibdiividecT) w in g p a t r
itai pttern

MYBS w} Maximum Y (outward) extension of the s'ib-
divided on-planformn 

pattern|tail) atr

M M~l Maximum X extension of the unzubdivilei
wing[ patte

tail p
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PEXLOC arrayr

IBOX arrayr
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MYB N Maximum Y extension of the unsubdivided

fing pattern
taif

FEYOCj - T fading edge X location at (subdivided)
TEXLOC Tailings chord centers.
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Fortran Subroutine BXCDI

Author: G. D. Kramer

Purpose: Given ar array indicating a pattern of on-planform
Mach boxes, to determine the associated off-planform
diaphragm boxes

Method: Leading edge diaphragm boxes are first determined,
followed by wake diaphragm boxes. The tip diaphragm
is then determined as a function of the tip chord.
For the wing, an integer array is interrogated to
determine whether additional wake areas (and tip
diaphragm) are needed for wing-tail interference.

Usage: The subroutine is called by:
CALL BXCDI (IWAKE, LSROWS, LSCHDS, IBOX)

Input Parameters:

IWAKE: Array of locations on the wing for aft-most
unsubdivided box in each chord affecting
a tail surface. Not used for the tail
surface, first element = 0

ISROWS: Maximum number of subk'ivided rows allowed
LSCHDS: Maximum number of subd vided chords allowed

Input/Output

IBOX: Arra:j of subdivided box codes, previously
set 1 at planform locations by subroutine
BXCDPF. See figure 5.

Common Input

MXBBSW Maximum X extension of the subdivided tail
box pattern, including diaphragm

IXBST X-location of the first subdivided tail row
MYBSW Maximum Y extension of the subdivided plan-

form wing pattern

MYBBSWJ Maximum Y extension of the subdivided ftwing
NYBBST pattern, including diaphragm

NSUBDV Number of subdivisions

Common Output

MYBSW
M'fBST j Modified, if necessary

XMWT Maximum Y extension of the unsubdivided

wing pattern, including diaphragm

1taij
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MrBBW 7

IBhW -M 22

1 1 2

111111
1111111 1i I i i 1 i* i, Ii

1 1 1 (Ones input) 1 1 1 1 2 2

1111i 11111222

3 3 1 1 1 1 1 1 1 2 2 2 2 2333 , 1111111 i 222222

33333 3333333333 2(Tip 22
3333333333333332 Diaphragm)2
333 332 2
3 3 (Wake Diaphragm) 3 2 2 2 2 2

3 33 222
11333333333333222__

1113 3 3 3 3 3 3 3 3 3 2 2

1111 3333333332
111 3 33333333 _2 _

1 1 i 1 1~ 1i ,, 3 3 3 3 3

1 1 (Ones 1 1 3 3 3 3
1 1 Input) 1 1 311 1 1 1 1 1 3
11 1111

LSROWS 7
Figure 5 Output from BXCDI, called for a Coplanar Wing and

Tail (N.SUBDV , 3)
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Fortran Subroutine PRNTBC

Author: G. D. Kramer, G. E. Keylon

Purpose: Print the array of box codes, either all values or
only unsubdivided box-center values

Method: The compressed box code array- is decompressed using
subroutine DCODER, one row at a time, and printed.
If unsubdivided codes have been requested, only the
control point values are printed.

Usage: CALL PRNTBC (IBOX, LBXCD, IROW, MXB, MYB, SUBD)

IBOX - Box code array
LBXCD - Row size of box code array
IROW - First row to print
MXB - Last row to print
MYB - Numoer of chords to print
SUBD - .T., subdivided box codes desired

.F., unsubdivided (control point) box codes
desired

19
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Fortran Subroutine PWWAIC

AUTHOR: G. D. Kramer

PURPOSE: Given the box pattern and dihedral angle of the surface, to deter-
mine a pointer array (MUAIC) for one chord on the right surface
which indicates contributing regions (if any) of the left surface
on the given chord.

METHOD: The geometric relationship of the sending surface to the receiving
chord is first determined. Then for all rows, from the last re-
ceiving box forward to the forward edge of the box pattern, any
sending boxes on the left surface are indicated in the MUAIC array.

USAGE: CALL PWWAIC(WING,IBOX,LBXCD,IWAKE,JCOL)

Input Parameters: I
WING .T., wing is being considered.

F., tail is being considered.

IBOX Array of box codes (IBOXW or IBOXT).

LBXCD Length of array IBOX.

IWAKE Array of locations of aft-most box to be considered on
the wing. Ignored if WING = .F.

JCOL Chord being considered (receiving).

Common Innut:

PSI tWl Dihedral angle

NSUBDV Number of subdivisions

ySUBDV Number of subdivisions, real

NSUBD2 NSUBDV/2

IXBW Location of first unsubdivided box center.

Output Parameters:

The computed results are returned via common block MUAICS. They
are:

SURF Logical indicator - true means a sending surface was en-
encountered.

MUAIC(2,50) Unsubdivided row "map" of sending box locationn,
see Figure 7.

EL Normal offset of receiving chord from sending surf'ace.

YBA1R Parallel offset of reciving chord.

NROWS Number of rows considered.
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Left Surface Unused Grid

Mach hyper- - - - -

bola determined-----
by receiving box _

center

NROWS

e

Receiving box center projected

to sending surface plane

YBAR

FIGURE 6. Possible Arrangement of Sending Boxes, Left Surface to Right

(Actual sending boxes shaded.)

0 0 0 0 3 2 2 2 2 3 5 7 9 11 13

0 0 0 0 3 4 5 6 7 8 9 10 11 12 13

NROWS 15

FIGURE 7. MUAIC Array Generated by PWWAIC for Figure 4.
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Fortran Subroutine PWTAIC

Author: G. 1). Kramer

Purpose: Given the box patterns and dihedral angles of the two
surfaces, to determine pointer arrays (MUAIC arrays)
for the right wing and the left wing contributing
regions to a desired tail chord.

Method: ] The geometric relationship of the sending surfaces
to the receiving chord is first determined. Then for
all rows, from the last receiving box forward to the
forward edge of the sending vox patterns, any sending
boxes are indicated in the MUAIC arrays.

Usage: The subroutine is called, after suitable setup, by:

CALL PWTAIC (IBOXW, LBXCDW, IROW, JCOL, CAPLL, YMUVSP,

Input Parameters:

IBOXW - Array of wing box codes
LBXCDW - Row dimension of IBOXW
IROW - Unsubdivided receiving row number
JCOL - Unsubdivided receiving chord number
CAPLL - Vertical Separation of sending center line

receiving center line
YMUVSP -A contribution due to vertical separation

= CAPLL* sin(tw)

Input Common Variables

PSIDIF = 4.- , PSIT
NSUBDV FEXLOC
PSIW TEXLOC
MYBBW SYM
MYBSW
IXBW

Output Parameters

The computed results are returned via common block
MJAICS. They are:
SURFL = .T., Contributing boxes were found on t.-

rightwing
Ileft ) In

= .F., No contributions; were found
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j ~4JA C 1 igIft

'UAICL Map of contributing boxes on the A gwing, see Figure 7.

The normal offset between the wing rlfh

plane and the receiving point

YBARL The paralled offset between the nearest
chord center on the wing rigt box

pattern and the receiving point

ROWSL} Number of rows covered by the MUAIC
array for the rigt wing contributions
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Fortran Subroutine GM&REA

AUTHOR: G. E. Keylon, G. D. Kramer

PURPOSE: To compute the fractional on-planform portion of all planform boxes
which are cut by a planform edge.

METMOD: For each chord, the X coordinates of the left side intercept, right
side intercept, and any kinks within the box width are determined
by subroutine NTRCEP for each planform edge cut by the chord (wing
and/or tail). Then for each planform box on the chord, the routine
determines whether any edge cuts the box or causes a contribution to
the box area. For any affected box, subroutine ALP11AC is called
to compute the fractional area, which is then stored in array ALPH,
and its location is stored in array IJALPH as (J * 512 + I). The
fraction may be greater than one, since it includes the planform
area of any chordwise adjacent box whose center is off planform.

USAGE: The routine is called by:

CALL GMAREA (IBOX, LBXCD, WING, ALPHA, IJALPH, NALPH)

Input Parameters:

IBOX Box code array
LBVCD Size of box code array
WING .T., Wing or coplanar case

.F., Tail

Input Common Parameters:

COPLAN MXBT NSURP XWLE XTLE
FEXLOC MXBW NWLE YWLE YTLE
TEXLOC MYBT NWTE XWTE XTTE
IXBT MYBW NTLE YWTE YTTE
IXBW NSUBDV NTTE

Output Parameters:

ALPHA Array of area multipliers
IJALPH Array of corresponding IJ locations, as (J * 512 +1)
NALPH Number of fractions calculated
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Fo-rtran Subroutine NTRCEP

AUTHOR: G. E. Keylon

PURPOSE: To compute the X coordinates of the intcrsections of a planform
edge with the sides and center of a chord.

METHOD: The routine determines in which interval of the edge the desired
point lies. The x-coordinate of the point is then obtained from
the standard two point equation of a line. This is done for all
three points.

USAGE: The routine is called by:

CALL NTRCEP (J, YEDG, XEDG, Li, Cl, RI, NBK1, Ki, IDEX)

Input Parameters:

J = Chord number
E Arrays ofy locations of the edge definition points

IDEX = 1, leading edge
2, trailing edge

Common Input Values (from local common block/LAREA/)

LEFT = Y-location of the left side of the chord
RIGHT = Y-location of the right side of the chord

Output Parameters

Li = X coordinate of left side intersection
Cl = X coordinate of center line intersection
R1 = X coordinate of right side intersection

NBK1 = Number of edge definition points encountered between the
left and right sides'of the chord.

K1 = 0 if no edge definition point lies between the left and right.
sides of the chord.

= The first (leftmost) edge definition point number lying
within the chord.
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Subroutine ALPHAC

AUTHOR: G. E. Keylon, G. D. Kramer

PURPOSE: To compute the on-planform area of a box wh.,:i. 5.' partically off
the planform or which must include area from neighboring off-
planform box(es) cut by a planform edge.

METHOD: If the box is the first box on the chord, or the last box on the
chord, the box is divided spanwise into a series of trapezoids
(or triangles) determined by planform edge definition points occurring
within the chord. The areas of these trapezoids are then added,
yielding o.

If the box is an interior box which is cut by onc or more planform.
edge segments, the area is first set to one, then the area of the
off-planform corner(s) determined as trapezoids or triangles iz
subtracted.

USAGE: The routine is called by

CALL ALPHAC (X, XLED, YLED, XTED, 7TED, Li, C], 10 , BK1, K].,
L2, C2, R2, NBK2, K2, AREA)

Input Paramters:

X = X coordinate of box center
XLED } = Planform leading edge definition points

XTED = Planform trailing edge definition points

Ll (Left 
Cl = jCenter) Chord edge intersections with the planform
Ri / Right ) leading edge

NBKI = Number uf planform leading edge definiLion points A:il:,Ir=

the chord
Kl = First leading edge definition point within chord

L2
C2
R2 Same as above for trailing edge
NBK2
K2

Output Value:

AREA = The desircd box area, .

26
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6. MODAL DATA PROCESSOR

Fortran Program MODES

AUTHOR: G. E. Keylon

PURPOSE: To read the modal input data, compute it by a least squares
surface fitting routine or evaluate a polynomial equation
with coefficients supplied by input and store this informa-
tion on a scratch file.

METHOD: The information needed to determine the mode shapes is read
in. The planform information is read from a scratch file
created in the geometry section. The program then computes
or reads the modal data at control points, orders the data
and writes the data on a scratch file for use in following
sections.

Subroutine ROPER is used to compute row pointers for storing
box center modal values row-wise. Modal input from tape is
handled by TAPMOD. If modal input option 2 was specified,
FITTER is called to compute the surface fit polynomial coef-
ficients. PRECOF is called if the coefficients from option
1 or 2 are to be printed. The coefficients are saved on a
scratch file for future cycles, and the polynomial is evaluated
at box centers, with the results stored on scratch file
MODESC.

The program also has an option to read an array of Thickness
slope function values derived from "Piston Theory" calcula-
tions. These values are input to an equation that computes
the thickness correction factor.

~~ +~) I ) (i)(X Y--'+ 2 M ( X

where is ratio of specific heats for a perfect

gas (1. 4o)

M is Mach number.

7'a- is the thickness slope function values.

S(XY) is the thickness correction factor.

Input Methods:

(1) Polynomial Coefficient Input

The degree ot a surface polynomial equation and the
coefficients are read in. l'he deflection Is then com-
puted by the following polynomial equation:

27
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)eflection = aO a, X y + +a xy (2)

where, point (X,Y) is the coordinates of a box center
in the planform local coordinate system, and a is the
array of polynomial coefficients read in. The slope is
computed by taking the derivative of the deflection in
the X direction.

Wof dalr,,t

Slope = I (aj x'yo + +.a. xyL',x (3)i=o

g ", a,6x'-,yd + .... + a,,y ")

These equatiois are used to compute the deflection and
slopes for all the planform boxes. The array of modal
values is stored on a scratch file for use in the vel-

ocity potential and generalized forces sections of the
program.

(2) Interpolation

The degree of a surface polynomial equation, the number
of locations where deflections are to be given and the
locations and deflections are read in. The deflections
are perpendicular to the surface and the (X,Y) locations

are input in the planform local coordinate system. The
program uses this data to fit a surface polynomial ex-

pression in the least squares error approximation. The
routine that performs the surface fit is subroutine FIT-

TER. This routine sets up an upper" triangular, aug-
mented matrix that represents the set of simultaneous

linear equations formed by taking the partial deriva-
tives of each deviation equation squared and setting

it to zero. It then solves the set of simultaneous

linear equations by using the Choleski square root

method given in Reference 1. The solution is an array
of polynomial coefficients that are used to compute the
modal values in the same manner as method (1).
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(3) Modal Values at Box Centers

The values of the deflections and slopes are read in
from cards or tape and stored on a scratch file for use
in the velocity potential and generalized forces sec-
tions of the program. The values are stored in order of
boxes within chord, and chords within planform. The
order is fore to aft boxes, center most to tip chord and
wing before tail. For card input, each chord begins on
a new card. All of the mode shape for the wing will be
read followed by all of the mode shapes for the tail.

USAGE: The MODES program is the main program of a secondary overlay
of the Mach Box program. It is called as follows:

CALL OVERLAY (6HAFMBOX, 1, 3, 0)

Input:

Uses labeled common blocks:

/PROBLM/
/GEOMTY/
/GEOM2/
/FILES/
/IOCONT/
/TAPEIO/
/MODES/
/RWBUFF/

Uses the following files:

IGEOSC

Output:

Output is stored on file:

MODESC
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Fortran Subprogram ROPER

AUTHOR: G. E. Keylon

PURPOSE: To compute the row pointers indicating local.t-r, of planform oxr'..

METHOD: The subprogram uses the column pointers and determines the row
pointers. The subprogram will also calculate pointers for a
tall surface with overlapped planform and store the pointers after
the first planform pointers.

USAGE: CALL ROPER

General labeled common blocks used:

/GEOMrY/
/GEOM2/

LOCAL labeled common blocks used:

/INDEX/ IS(0), NOC(IO0), JS(50), JOC(50)

Coifzon Input:

IS(J) - The ith index of the first planform nox on chord J.

NOC(J) - The number of planform boxes on chord J.

Common Output:

JS(T) - The jth tndex of the first planform box on row 1.

JOC(I) - The numuer of planform boxes on row 1.

30
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Fortran Subprogram FITTER

AUT1OR: G. E. Keyloin

PURPOSE: To fit a surface in the least squares sense through a set of data
points.

MTHOD: The fitter routine is passed a set of ordered triplets and the
degree of polynomial to fit. It is also given a scale factor if
needed to scale the data to prevent the occurrence of arithmatic
overflow or underflow. The program can fit real or complex data.
The system of simultaneous linear equations that must be solved
for employs the Choleski square root method (see Ref. ]). If
the polynomial exceeds the maximum capability in either X or Y
direction that degree is held and the other direction Is allowed
to use the fu.ll degree.

USAGE: CALL FITTER (M, N, X, Y, Z, C, CN, IDIM)

Input:

M - degree of polynomial equation
N - number of data points to fit curve through
X - Array of X coordinates
Y - Array of Y coordinates
Z - Array of Z coordinates
CN - scale factor
IDIM - Indicator of real or complex function

= , function to fit is real
2, function to fit is complex

Output:

C - Output polynomial coefficient array.
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Fortran Subprogram MODOUT

AUTHOR: G. E. Keylon

PURPOSE: To print the mode shapes in a manner that the user can readily
determine Mach box values of deflections and slopes.

1=,HOD: The mode shapes are rearranged in a print array so that one row or
part of a row will be printed at a time. If there are more than
15 chords on the planform the program prints information for 15
chords, for all rows, and then prints for the next 15 chords until
all information has been printed. The values may be scaled before
printing to allow value#s to be printed under F mode Fortran format
control. The scaling factor will be indicated in the title.

USAGE: CALL MODOUT (DEFSL, JS, JOC, NROWS, NM, IOVLAP)

Input:

DEFSL - Array of mode shapes
DEFSL(I,I) = deflection

DEFSL(2,I) = slope
JS - Array of pointers to first planform box on each row
JOC - Array of counters for the number of planform boxes on

each row.
NROWS - number of rows
NM - Mode shape number
IOVLAP - Number of boxes of overlap between planforms fo- non-

coplanar surfaces.

Output:

None

A
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Fortran Subprogram PRECOF

AUTHOR: G. E. Keylon

PURPOSE: To print the polynomial coefficients used in evaluating mode shapes.

METHOD: The coefficients are printed with each coefficient having over it
the corresponding powers of X and Y labeled. All the coefficients
for a total power will on one line (i.e., line 1- 0 power, line 2 -
first power, line 3 - second power etc.).

USAGE: CALL PRECOF(IDEG, A, IFR)

Input:

Labeled common block /FILES/

IDEG - Degree of polynomial equation
A - Array of coefficients
IFR - Flag indicating how coefficients are obtained.

1 1, read from cards
2, computed by least squares surface fit.

Output:

None
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7. AERODYNAMIC INFLUENCE COEFFICIENTS SECTION

Fortran Program VICMAIN

AUTHOR: G. E. Keylon

PURPOSE: To determine all aerodynamics influence coefficients (AIC's) that
must be computed or retrieved for a specified reduced frequency.

METHOD: A parameter array is read from the geometry scratch file for each
spatial AIC that is needed. The program then determines if an
array already exists on permanent tape storage. If it exists the
array is read in, expanded if necessary, and stored on scratch
file IAICSC if spatial, or in blank common if planar. If calculation
is necessary, subroutine KERNEL is called to control the actual
computations. KERNEL in turn calls ROMBER to do the integrations
of FUNCT and VFUNC.

USAGE: The VICMAIN program is the main program of a secondary overlay of

the Mach Box program. It is called as follows:

CALL OVERLAY (6HAFMBOX 1, 4, 0)

Input:

Uses labeled common blocks

/KERN/
/KVAL/
/PROBLM/
/FILES/
/GEozvfIY/
/IocoNT/
/ARRAYS/
/RWBUFF/
/TAPEIO/

Uses the following files

IGEOSC, OSPAIC (optional), OPLAIC (optional)

Output:

Output is stored on files:

NPLAIC, NSPAIC, IAICSC (all optional)
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Fortran Subprogram KERNEL

AUTHOR: G. E. Keylon

PURPOSE: To determine the boxes to be integrated and the limits of inte-
gration prior to calling the integration routine.

METHOD: The program determines from a parameter array from the geometry
scratch file, the intersection of the Mach cone with the planform
boxes it is attempting to integrate. It determines what boxes on
a row are to be integrated and breaks each box up into a set of
integrable limits. It then passes the limits of integration to
subroutine ROMBER for integration by the Romberg integration
method described in Reference 2.

Box Patterns and Limits:

hyperbola One region to
integrate

Limit 2

Limit 1

FIGURE 8 AIC Integration, Full Box

Lii 2 Limit 3

Limit 1 Limit 1

One region to Two regions to
integrate integrate

% Limit 3

Limit 2

Limit 1

Two regions to
integrate

FIGURE 9 AIC Integration Edge Boxes
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Limit 2 4-Limit 3
% Limit 1 %M - Limit 2

Limit 1

One region to Two regions to

integrate integrate

~Limit 3

Limit 3
Limit 2~imit 1

Three regions to
integrate

FIGURE 10 AIC Integration Apex Boxes

Box patterns and limits for boxes cut on the left side by the
Mach hyperbola are computed in a like manner.

The functions integrated by subroutine ROMBER are those for the
velocity potential aerodynamic influence coefficients (C'A 7 ),
the xipwash aerodynamic influence coefficients (W Aj), and the
sidewash aerodynamic influence coefficients (VrI

The equations for Cp and W A are:

j, f .)[S,

- in~T4  2 ]+ j ) y 2z

[Sin(2r sin -Sin (2rsirl(n
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W-i (2 sinI (ri L.)~ +k

I

r- f r

valid for the region of an apex box shown in Figure d, that has

the hyperbola as a boundary on both sides. The last term is zero

for regions that have the hyperbola as a boundary for one side
and the box edge as the other side boundary. The last term and
the terms evaluated at the integration limits are zero for full
boxes or regions bounded on both sides by the box edges. The

values of the integrand used in ROMB~ER are computed by subroutine
FUNCT which also calls subroutines RANGE and BESSEL to evaluate
the Bessel functions.

The function is considerably different and holds for all

regions to be integrated. The evaluation of the integral is done

by subroutine VFUNC. The equation is: z
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For cases where E1 = , the equation becomes

USAGE: CALL KERNEL (XMJACH, K.., ERR,C, W, V)

Input:

XMACH Mach number
Kl Reduced frequency
ERR Convergence criteria (relative not absolute)
Label ed Comon Bloci /VICPAR/

I,t put:

C Velocity potential aerodynamic influence coefficients.
W Upwash aerodynamic influence coefficients.
V Sidewash aerodynamic influence coefficients.
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?'ortran Subprogram ROMtER

AUTHOR: G. E. Keylon

URPOSE: *", integrate the aerodynamic influence coefficient functions.

M{OD: The program uses the Romberg integration technique (Ref. 2).
The technique is a modified trapezoidal area method with an extrap-
olation method added. For analytical cases the sidewash aerodynamic
influence coefficient will be solved by an analytic equation, not
by numerical approximation.

USAGE: CALL ROMBER (XILL, XILU, IUC, ERR, IFLAG, KlBAR, YIJBAR, EL, XMACH
C, W, V)

Input:

XLL - Lower limit of integrationXILU - Upper limit of integration

IUC - Flag indicating type of box or edge condition of interval
to be integrated = 0, full box
1, left side of box is edge of Mach hyperbola.
2, right side of box is edge of Mach hyperbola.
3, both sides of box are edges of Mach hyperbola.

ERR - Convergence criteria (relative, not absolute)

IFLAG - Indicator of real or imaginary parts
= 0, real part M2
= 1, imaginary part K1

K1BAR - Function of reduced frequency and Mach number, -M2 -

YHJBAR - Parallel offset of pulse sending box.
EL - Normal offset of receiving point from sending plane.
XMACH - Mach number

Output:

C - Velocity potential aerodynamics influence coefficient, C

W -TUpwash aerodynamic influence coefficient,X

V - Sidewash aerodynamic influence coefficient, VZI
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Fortran Subprogram FUNCT

AUTHOR: G. E. Keylon

PJRPOSE: To evaluate the velocity potential and upwash acrodynami- :nltclicne
coefficient functions for a set of independcr.t variables.

MMTHOD: An array XI of independent variables is passed to the program throuC!;
the calling sequence. The program evaluates the function at eat.
point first checking for boundary conditions where the function
approaches a singularity. Routines to find the range of and value
of Bessel functions are called in the evaluation of the function.

USAGE: CALL FUNCT (K, XI, FXIC, FXIW, IFLAG, KIBAR, EL, YMBAR, IUC, X.ACH,
BESSY)

In put:

K - Number of' functions to evaluatc
XI -Array of independent variables
IFLAG - Indicator of real or imaginary part.

= 0, real part
= 1, imaginary part

KIBAR - Function of reduced frequency and Mach numbder, K 1. /t .,-!
EL - Normal offset of receiving point from scning p aic.

YMUtBAR - Parallel offset of pulse sending box.
IUC - Flag indicating type of box or edge condi..ion of interva'

to be integrated.
XNACH - Mach number

Output:

FXIC - Function values for Velocity Potential AIC.
FXIW - Function values for Upwash AIC.
BESSY - Evaluation at end points f'or upwash AIC.
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Fortran Subprogram BESSEL

AUTHOR: G. E. Keylon

PURPOSE: To evaluate the Bessel functions for a given argument over a range
of orders.

METHOD: The argument and range (# of terms or order) is passed to the the
routine. The routine then calculates the required terms and places
them in an array and returns.

USAGE: CALL BESSEL (K12, AV, NA)

Input:

K12 - The argument, a function of independent variable, Mach
number and reduced frequency.

NA - Highest order of the Bessel function to be evaluated.

Output:

AV - Array containing the Bessel functions.

I
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Fortran Subprogram RANGE

AUTHOR: G. E. Keylon

FURPOSE: To determine the range (or order) of a Bessel function with a
given argument.

METHOD: An order, or equation for an order, is given for various increments
of arguments. This routine determines which interval the argument
ic in and computes the order.

USAGE: CALL RANGE (K12, NA)

Input:

K12 - The argument, function of independent variable, Mach number
and reduced frequency-,

Output:

NA - Highest order of the Bessel function to be evaluated.
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Fortran Subprogram VFUHC

AUthOR: G. E. Keylon

PXJRPOSE: To evaluate the sidewash aerodynamic influence coefficient function
for a set of indepenuent variables.

!I.OMIOD: An array of independent variables is passed to the program through
ti., calling sequence. The program evaluates the function at each
point, first checking for boundary conditions where the function
approaches a singularity.

USAGE: CALL VFUNC (K, XI, FXIV, IFLAGJ KIBAR, EL, YMUBAR, INC, XMACH, IDN, VT)

Input:

K - Number of values to c&lculate
XI - Array of independent variables
IFLAG - Flag indicating real or complex part

= 0, real part
= 1, imaginary part

KIBAR - Function of reduced frequency and Mach number, K
EL - normal offset of receiving box abo~e sending plane.
Y.UBAR - Parallel offset of pulse sending box.
INC - Flag indicating type of box c r .dge.condition of interval

to be integrated.
XMACH - Mach number
inD - Indicator to calculate VT terms

= 0, do not calculate
= 1, calculate

Output:

FXIV - Function values for aidevash AIC.
VT - Extra terms calculated at the limits of integration.
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8. NORMAL-WASHES AND VELOCITY POTENTIALS

Fortran Program NWLPT

AUTHOR: G. D. Kramer

PURPOSE: To compute normal washes and associated velocity potentials for each
oscillatory mode shape at box centers. Wake sampling of upwash,
sidewash and longitudinal wash is also provided.

MHOD: The necessary box patterns and other geometric items are first
read in from the scratch file IGEOSC. The mode shape and velocity
potential pointer array IPNTRM is read from scratch file MODESC,
and a pointer array for normal-washes, IPNTDW, is generated by
subroutine POINTR. These pointer arrays serve to associate a box
location in a sparsely filled rectangular array with the corres-
ponding mode, velocity potential or normal wash value in a singly
dimensioned, densely filled array.

A loop on mode shapes is entered next. The box center deflections
and shapes are read from MODESC into array DEFSL. Subroutine
VELPOT is called for the wing to compute Ne, M, P w
at box centers, and trailing edge A values in array TVP. If a
tail is being analyzed as well, the contributing wing norml-washes
are determined and VELPOT is called' again. Optional printing of
NRW, etc. and ,& is done in routine PRINTR.

If sampling of wake washes is desired, subroutine SMPLW is called
to compute and print these results.

The A; array VELPOT and the TVP array are written on scratch file
IVPSC for each mode shape.

USAGE: The DWVLPT program is the main program of a secondary overlay of
the Mach box program. It is called as follows:

CALL OVERLAY (6aAFMB0X, 1, 5, 0)

Input: Uses labelled common blocks

/CONTRL/ /FIEs/
/PROBLM/ /IOCONT/
/GEOmy/ /TAPEIO/
/GEo I /MODES/
/GE0 n/ /ARRAYS/
ACVAL/ /AMPLW/

Uses scratch files

IGEOSC
IMODESC
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Fortran Subroutine POINTR

AUTHOR: G. E. Keylon, G. D. Kramer

PURPOSE: To generate part or all of a pointer array which indexes another
array of box associated values (modes, normal-washes, etc.)
stored compactly, row-wise.

ZThHOD: The box codes are scanned to determine the first box of interest
and the number of boxes of interest on each row. From this, the
pointer array is generated such that INTBR(l,i) = the location of
the first box value for row i, and IPNTR (2, 1) = the chord number
of the first box value for row i.

USAGE: The routine is called by:

DIMENSION IBOX (LIXCD, # chords/iO), IPNTR (2, MXIR)
LOGICAL DIAPH, SUBD, WING

CALL POINTR (IX, MX, MYB, IOVLAP, SUBD, DIAPH, IBOX, LBXCD, MXIR,
IPOINT, IPNTIN, IPNTR)

Input Parameters:

IX = First row of the box pattern for which the pointer array
is desired.

MX = Number of rows desired.
MYB - Maximum row length
IOVLAP = Number of rows to allow for overlap (tail only).
SUBD = .T., a pointer array for subdivided boxes is desired

= .F., only unsubdivided box information is desired.
DIAPH = .T., boxes in diaphragm areas are to be included.

= .F., only on-planform boxes are of interest though space
may be left within a row if imbedded diaphragm areas occur.

IBOX = Array of subdivided box codes generated in the geometry
section.

LBXCD = Length of box code array.
MXIR = Length of IPNTR array, used to control end-around buildup

of the array.
IPOINT = Value to be used for first pointer; 1 if IX=l, else the

next location available in the array "pointed to" for row IX.

In/out Parameters:

IPTIN = Location of next available cell in the IPNTR array. This
will be incremented for each row processed until MXIR is
reached, when it is reset to 1.

IPNTR (2, MIR) = The pointer array, see Method above.
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I
FOr 1xlC Subroutine GETAIC

Author: G. D. Kramer

Purpose: To get the desired Aerodynamic Influence Coefficient
(AIC) arrays from scratch file IAICSC.

Method: From the calling sequence, the location of the desired
AIC array(s) is determined. If they are in core,
the routine returns. If there are none, the error
flag is set. Otherwise, the disk file is positioned,
and the desired arrays are read into local common
block AICS. I

Usage: EL, YBAR, NROWS, MUAIC (2,50) are in a common block,
MUAICS for output from GETAIC
NWWAIC, NTTAIC, NRWTAIC, NLWTAIC and PAIC (4,50) are
in a common block /PAICS/, for use by the routine.

CALL GETAIC (JUCENT, ITYPE, ICODE, IR)

Input Parameters:

JUCENT = receiving chord number
ITPE = 1, 2, 3, 4 indicating wing-wing, tail-tail,

right-wing-tail, or left-wing-tail AIC's
desired

ICODE = 0, C,V,W desired
1, V,W desired
2, V desired

Common Input:

NWWK swing-wing
NTT =Number of AIC arrays avail- tail-tail
NRWTK right wing-tail
NLWTK able for influence. left wing-tail

PAIC (4,50) = Table of contents for the AIC's.
PAIC (I,J) indicates where the AIC's
for the Ith form of influence (see
above) on the Jth chord are located.

Output Parameters:
IR = D, Success

1, C not found
2, C and W not found
3, Nothing found

Common Output:
C C---

V JjW
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Fortran Subroutine VELPOT

AUTHOR: G. D. Kramer

PURPOSE: To compute normal wash and velocity 
potential values for one

mode shape.

METHOD: This routine calculates the following 
equations:

Pt 1~ 
(8)

(1) For the wing:

6.0 A .p .m 9 A fl.AM

= -t % - N. (9)

where

~ COsZ itv $IN .2 RL -SYM

(10)

and

[Cs2 W;,, - SIN' .2/ SYbl

N . vpl, tW

= +l. 0, symmetricand SYM l-. antisymmetric)

(2) For leading edge or tip diaphragm boxes:
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(3) For wake diaphragm boxes:

where

as IjR" '. (15)
LS 1-45

(4) For the tail:

N / 2 An

LUT LLT 
......

LW ;
" 9•V ) (+ 4. )
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(5) Velocity potentials:

-iV )ZC- (NA 1*r
o. L,' .a .  .. d~p .. , ('-9)

PJAfjg/g isr ' veryur~c

Because the equations involve summations over unknown values, the
order of calculation is very critical. The routine computes nor-

mal washes and velocity potentials in parallel, one row at a
time, inboard-most box first. If the subdivision option is on,
each subdivided box must have a set of normal washes computed as
well, using equations similar to those above.

For each box, the N terms are first zeroed out. If spatial con-
tribution is present, subroutine GETAIC is called to get the
necessary AIC arrays from scratch file IAICSC, and the proper
summation is computed ovgr the forward Mach hyperbola. This is
first done for ARUS and 1RLS and stored in variables ENRULU,
ENRLLL.US LSLUS LLS

If the surface is a tail, a similar procedure 2f getting AIC
arrays and computing the proper summation for NRUT and NRUT is

RW LW

followed. The results are stored in ENRURW and ENRULW.

If the box being considered is a planform box, the normal wash
values are next computed from Equations (9) or (16).

Function B is called to compute the planar A contribution, ex-
cept for the contribution of the box to itself. This is stored

in variable DELPH. If the box is on planform, the out-of-plane
contribution is added, yielding Equation (19)v If the box is on
a diaphragm, DELPH is used in Equation (12) or (13) to eventually
yield the normal wash values at the diaphragm box center.

Trailing edge velocity potentials, array TVP, are computed when-
ever a trailing edge box is encountered. The computation is nor-
mally linear extrapolation from the last two box center values.

In the event there is only one box on the tip chord, a Mach ray
extrapolation is first done, followed by chord-wise linear in-
terpolation. See Figure 11.
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Values at A and B are ex=
y&chaytrapolated to C. Then the

Machray values at C and D are inter-

polated to give a value at E,
the desired trailing edge value.

Trailing edge

FIGURE 11 Tip Chord Trailing Edge Velocity Potential Calculation

The subdivision option causes the following:

(1) All row and column loops are on subdivided boxes.

(2) Any necessary i terms are calculated once per control point,
and stored in temporary arrays for use on all subdivided
boxes within the unsubdivided bgx. N terms and spatial con-
tribution of left surface to A $ are not calculated using
subdivided values.

(3) Function B and AP are not computed for on-planform subdi-
vided boxes which do not contain a control point.

(4) Function B, when called, applies two equations - one witnin
the "effective area" of subdivision, and the other outside
this area. It is within function B that the subdivision re-
finement actually takes place.

(5) Any unsubdivided box which has one or more off-planform sub-
divided boxes has its normal wash values computed as *-.e
average of all subdivided values within its bounds, 1.e.

(17 Oxr On iIPA #I,,"
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;SAGE: The subroutine is called by:

CALL VELPOT(IBOX,LBXCD,PKERNL,SKERNL,WING,DIHS)

input Parameters:

IBOX Array of box codes for the surface.

LBXCD Length of the box code array.

PKERNL Primary (unsubdivided) C ..0 array.

k, /Njr
SKERNL Subdivided C-i-. array.

WING .TRUE., the surface is a wing.
.FALSE., the surface is a tail.

DIHS .TRUE., any surface dihedral is to be accounted for.
.FALSE., any surface dihedral may be ignored.

Input Common Variables:

Global common blocks used:

/ ;::oMTY/
'SEOM2/

/MODES/
/FILES/
/CHECKPR/
Blank Common for C

Local common values:

/MUAICS/YBAR Parallel offset
EL Normal offset
MUAIC(2,50) AIC pointer array determined in the geometry

section.
NROWS Number of rows defined for the AIC set.

/AICS/ XKVL Current value of K1
C C

W W

V V

/DELTAP/ TEXLOC) fleading edge X-locations at chord centers
FE)aOCJ talng
IPNTRM Pointer array for modes and velocity potentials.
DEFSL Mode shape array - equivalenced to velocity

potential array.

IOVLAP Measure of tail overlap of wing, box mode shapes.

/NWASHES/ IPNTDW Pointer array for ncrml wash values.

/BXCDES/ IBOXW Wing box codes
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Output Common Variables:

/DELTAP/ DELPHI A9 array
TVP Or Te array

/NWASHES/ ENRUS NRUW or NRUT

ENRLS NRL W or NRLT

IOVLAPIN Measure of tail overlap of wing diaphragm,
for normal washes.

/SITIASH/ IPNTSD Pointer array for subdivided normal washes

ENSUBD N(S) and (S)
RUS RLS

IPNTOT End-around pointers for array IPNTSD

IPNTLS
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Fortran Function B

AUTHOR: G. D. Kramer

PURPOSE: Given the location of a Mach box, to compute the planar contribu-
tion of the rest of the surface to the velocity potential differ-
ence for the box.

METHj.: The routine has two sections, one for computing the subdivided
contribution within the "effective area," and the other to com-
pute the unsubdivided contribution from ahead of the "effective
area". If the subdivision option is off, the second section is
used for the full contribution.

In the first section, the summation performed is

(AIR_ AR (21)

where the summation limits are as shown in Figure 12.

Effective

SAlways contributes to the sumation
Contributes if the dihedral angle = 0

FIGURE 12 Subdivided "Effective Area"
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The second section starts up where the first leaves off, and com-

putes the second summation in Equation (22)

(22)where the sumation limits are as shown in Figure 13 and the AIC
array and normal wash values are now unsubdivideC, computed at
control points.

Effective Area

for Subdivision

FIGURE 13. Unsubdivided Boxes Outside the "Effective Area"
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USAGE: The function is called by:

DELPH = B( IROW,JCOL,PKERNL,SKERNL,IBOX,LBXCD,WING,DIH)

Input Parameters:

IROW) Location of receiving point, subdivided

PKERNL Primary (unsubdivided) C array

SKERNL Subdivided C A array

IBOX Box code array

LBXCD Length of box/code array

WING .TRUE., the surface is the wing

.FALSE., the surface is the tail

DIH .TRUE., leftside is to be ignored

.FALSE., Include left side.

Input Comon Parameters:

See subroutine VELPOT. Both subdivided and unsubdivided values
are used.

Output:

The function value, B, in this case stored in DELPH, is the re-

sult of the summations described under METHOD.
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Fortran Subroutine SMPLW

AUTHOR: G. D. Kramer

PURPOSE: To compute and print upwashes, sidewashes, and longitudinal washes
at arbitrary chord locations in the wake of a wing.

METHOD: This routine is called once for each sampling chord. For each
box on the chord, the right wing contribution is summed as

WSUM = K w .NW., (23)

rt. wisj

VSUM = N-s (24~)

rt winj

PHISUM = N ,(25

,t l

where NRW = NRuW if the chord is above the wing,

NRLW if the chord is below the wing.

These sums are then combined as:

UW , U (1/b, (cOS *WSUM + Sin VSUM) (26)

SW~ V V=-sn WU (2-1)
R ( l/b )*(COSt~ *I U S~l' WSM

PHIR = PHISUM

The left wing contributing summations are identical to Equoition,

k23), (24), and (25), with NRW replaced by N W.

The results are then combined by

UVIcomplete = W R + (1/bl) * (coS w * WSUM- sir', VSUM)",.(SYM.,

SW complete SR (
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PHIcomplet e = PHIR + PHIS4 * SYM (30)

The printed upwash and sidewash 
is given by Equations (28) and

(29). For longitudinal wash, the PHI values 
computed in Equation

(30) are used in

_W(I) . PHI (1+1 )_ PHi('-1) (5)

USAGE: The rcutine is called by:

CALL SMpLW(IBOX,LBXCD,JCHRD,JT,IFRST,ILAST)

Input Parameters:

IBOX Array of wing box codes

LBXCD Length of box code array

JCHRD Sample wash chord number, witho reference to the order

specified in the card data

JT The y-location of the chord

IFST Nuhber of the first sample box desired

ILAST Number of the last sample box desired

I
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9. VELOCITY POTENTIAL SMOOTHING SECTIONS

FORTRAN Program SMTH

Author: G. E. Keylon

Purpose: To smooth the velocity potentials by using a least
squares surface fitting technique.

Method: The velocity potentials are read in from a disk file
and smoothed with a least squares fit by subroutine
FITTER, previously described. The polynomial
equation derived from the fit is then used to compute
an array of velocity potentials at planform box
centers.

Usage: The SMTH program is the main program of a secondary
overlay of the Mach box program. It is called as
follows:

CALL OVERLAY (6HAFMBOX, 1, 6, 0)

Input:

USES LABELLED COMMON BLOCKS

/ARRAYS/
/FILES/
/IOCONT/
/PROBLM/
/KVAL/
/GEOrTY/
/GEOM2/
/TAPEIO/
/RWBUFF/

Uses the following files
MODESC, IGEOSC, IVPSC

Output:

Output is stored on file IWTFSC which is changed
to IVPSC.
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FORTRAN Program CRDFIT

Author: G. E. Keylon

Purpose: To smooth the velocity potentials by using a
least squares curve fit along each chord.

Method: The velocity potentials are read in from a disk
file. The values for each chord are then separated

into an array. The values are then changed to the
numerical slope between the midpoint average values.
Subroutine CURVE is then called to fit a least squares
polynomial curve though these slopes. The polynomial
equation is then integrated at each box on the chord

and the integral value becomes the velocity potential
at that box.

Usage: The CRDFIT program is the main program of a secondary

overlay of the Mach bcx program. It is called as
follows:

CALL OVERLAY (6HAFMBOX, 1, 7, 0)

Input:

USES LABELED COMMON BLOCKS

/ARRAYS/
/FILES f
/IOCONT/
/PROBLM/
/KVAL /
/GEOMTY/
/GEOM2 /
/TAPEIO/
/RWBUFF/

Uses the following files

MODESC, IGEOSC, IVPSC

Output:

Output is stored on file IWTFSC which is changed
to IVPSC.
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FORTRAN Subprogram CURVE

Author: G. E. Keylon

Purpose: To fit a curve in the least squares sense through
a set of data points.

Method: The CURVE routine is passed a set of ordered complex
pairs and the degree of polynomial to fit. The
system of simu. --'ous linear equations is solved
employing the Choleski square root method (see
Ref. 1). If the polynomial degree exceeds the limits
possible to fit the degree is reduced to a lower
level.

Usage: CALL CURVE (M,N,X,Z,C)

Input:

M - degree of polyncmial equation
N - number of data points to fit curve through
X - Array of X coordinates (independent variable)
Z - Array of Z coordinates (dependent variable,

complex)

Output:

C - output polynomial coefficient array, complex
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10. GENERALIZED AIR FORCES SECTION

Fortran Program FORCES

AUTHOR: G. E. Keylon, G. D. Kramer

PURPOSE: To calculate the boxlifts, section lifts, and generalized air
forces for a problem.

METHOD: Planform information is first read from the geometry and modes
scratch files. The outer-most loop on thickness slope functions
is then entered. One set of thickness slope functions, defined
at box centers by Equation (1), is read in from scratch file
ITSLSC. Next a loop on mode shapes, used as weighting functions
for the generalized forces calculations, is entered. One mode
shape is read from scratch file MODESC.

The third loop entered is on velocity potentials. The AW array
is read into DELPHI and Q TE into array TVP from scratch file
IVPSC. The box pattern for each surface is then passed over, one
row at a time. For each box the following values are computed:

= 2, rM 1 m 0 1L :BXL1FT (DC): -= - A¢ + oc k nZ"m jZ "
(3.')

ac DELCP( C) /(=T% b1) (.)

f ( "M7~1 4-k- JIId' *4~ biO zi nrv

ar esrd on ths( tefrt oesapbxlit)r

The d, sto terms are summed as calculated, and stored as

AFROW(JVP 21 Q 131

After all boxes have been processed, if boxlifts said section lif'ts
are desired and this is the first mode shape, box lifts are
printed, section lifts are computed and printed, and total lift
is printed:

T SLIFT --' L.
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After this has been done for all velocity potentials, one row of
the final generalized air forces arrays is computed as:

ij GENAF(Ij)= AFROW(JVP) (38)

Q ) -bj/ Re [Re (39)

Im (kho)3

The program does the above for all mode shapes, prints the results,
optionally writes them on tape, then terminates. Printing is done
in routines PRNTBL, PRNTSL, and PRNTAF.

For Equations (32) and (34) box leading and trailing edge values

are needed. Several geometric conditions exist:

(1) Box leading or trailing edge is internal to the planform:
Linear interpolation is used,

fLE =T+f I
ZQ~ 1 n -1, r nI"

and similarly for the box trailing edge.

(2) Box is cut by the planform leading edge:

Mf. = -( X - i (noint-siopp)

M 0 for wing or spatial tailAXE .~ m. (lh

kx r
z LE LE, re eb

w2
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(3) Box is cut by the planform trailing edge

n r

+i ( E_ r).(4)f T E X ~

AOT. Computed planform trailing edge value, TVP, as des-
cribed under subroutine VELPOT. This normally is a
linear extrapolation using the forward adjacent box
center and the current one for the two necessary.4pvalues.

USAGE: The FORCES program is the main program of a secondary level over-
lay of the Mach Box program. It is called as follows:

CALL OVERLAY(6HAFMBOX, 1, 7, 0)

Input:

U., s labeled common blocks:

/ARRAYS/
/FILES/
/IOCONT/
/KERN/
/KVAL/
/PROBLM/
/MODES/
/GEOMTY/
/GEOM2/
/TAPEIO/
/RWBUFF/

Uses the following files:

MODESC
IPNTRM
IVPSC
ITSLSC

Output:

Printer and tape NOUTP (optional).
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11. COMMON BLOCK JRGANIZATION

The basic geometric and program control parameters are stored in a
set of labeled common blocks which are loaded with the primary level
overlay and thus are available to any secondary overlay. Some of the

variables come directly from card input values (see Part I, Section
III of this report), and others are internally computed.

Default

/CONTRL/ PREVEX, OMACH, TITLE(8), PRVGEOM, PRVMODE,
DIHW, DIHT, DEFAULT

PREVZX Tested for code word in the data preprocessor --

link to determine whether defaults should be set or

prior status maintained (recycle)

OMACH Mach # from previous cycle, compared on recycle 0.
to determine whether planform geometry needs changing.

TITLE(8) One-line title for all printed headings blank
PRVGEOM .T. previous geometry is to be used this cycle .F.

.F. New geometry is to be read

PRVMODE .T. previous modes are to be used this cycle .F.
.F. new modes are to be read

DIHW .T. TailI dihedral is to be used computing
DIHTJ influence on itself .F.

.F. The wing is to be considered flat in

computing influence on itself, but dihedral
will be used in wing/tail calculations

DEFAULT .T. All parameters on Card C are to be set .F.
to their default values

.F. Do not set parameters to default.

/PROBLM/ XMACH, NMODES, NTSLOP, NKVALS, SMOOTH, NDEG, CRDFIT,

EXAIC, SUBDV, PLYWOOD

XMACH = Mach number for current cycle no default

NMODES - Number of input modes to use no default
NTSLOP Number of thickness slope functions to be 0

used
NKVALS - Nuwber of reduced frequencies to be used 0
SMOOTH - .T., Velocity potentials surface smoothing

desired
.F., No velocity potential surface smoothing .F.

desired
NDEG = Maximum order for smoothing polynomial 0, program wil,

determine
CRDFIT = .T., Chordwise velocity potential smoothing

desired
.F., No chordwise smoothing desired .F.

EXAIC = .T., Integration accuracy of 10- 4 desired
.F., Integration accuracy of 10-2 desired .F.

SUBDV .T., Subdivision is to be applied
.F., No subdivision is desired .F.

PLYWOOD = .T., Full box areas to be usea in box lifts

.F., Planform box areas to be used.
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bel.ul t

/GEOMTY/ COPLAN, NSUBDV, XSUBDV, NSUBD2, NSUBCN, NSURF,
Bl, BIBETA, BIS, BIBTAS, WLAX, WLAZ, PSIW, MXBW, MXBBW,
, YBW, MYBBW, MXBSW, MYBSW, MYBBSW, IXBW, XCENTR

/GEOM2/ TLAX, TLAZ, PSIT, MXBT, MYBT, MYBBT, MXBST,
MYBST, MYBBST, IXBT, IXBST, CAPL

COPLAN .T. PSIW = PSIT and CAPL = 0. One box array
is used

.F. The 2 surfaces are not coplanar, or only
one surface is defined

NSUBDV Number of subdivided rows (columns) per box 1
XSUBDV = Float (NSUBDV) 1.0
NSUBD2 = NSUBDV/2 0
NSUBCN = NSUBD2 + 1 = center location of first chord 1

NSURF Number of surfaces, I or 2 1

BI Box length = 1 jBETA *

BIBETA bl /, box width, = YWLE(NWLE)/MYBW

BlS Subdivided box length = BlXSUBDV
BlBTASI Sudvddbxwidth = BlBETA/XSUBDVIJ-BTA ) 0.

WLAX( Waing local axis location, in global X co- 0.
TLAX Taill ordinate 0

WLAZI Tilg local axis location, in global Z co- 0.
TLAj f~a ordinate

PSIW Waingl dihedral angle, input in degrees but
PSIT) Tal immediately changed to rdians,

Number of rows to aftmost portion of the (wing
MT measured in the n coordinate

c
MXBBW Number of rows to aftmost wing diaphragm --

box, nc coordinate

MYBWj Number of chords on the [ting mc coordinate =NCMYBT 'til __!

MYBBW? Number ofwing chords, including tip
MYBBTJ diaphragmf I

Subdivided MXBj count
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~Default

M'BSW" Subdivided MYB {W count
MYBBST count

MYBBST Subdivided MYBB count

IXBWj Subdivided grid X-location of the first
IXBT win(wingl

unsubdivided Itaill box center

IXBST Subdivided grid X-location of the first
subdivided tail box

XCENTR X location of the center of the first box No default
on the wing

CAPL Non-dimensionalized vertical distance be- 0.
tween centerlines of the wing and tail

/KERN/ ERR, MXSKRN, IPKERN, NPLKRN, NSPATK, NROWEA

ERR Integration accuracy in AIC calculations .01

MXSKRN Size of the subdivided AIC, array (number of rows)

IPKERN Location in array SKERNL where PKERNL(l)
would be if it were not overlaid by the
subdividea C array.

NPLKRN Size of the planar AIC array (number of rows) --

NSPATK Number of spatial AIC arrays necessary 0
NROVEA Number of rows for the subdivided effective area --

/KVAL/ IKVAL, XKVAL(20), XKS (20)

IKVAL Current k-value number being solved
XKVAL Array of reduced frequencies, k, based on

box length, bl

XKS Array of reduced frequencies, ks, based on
semispan, s.

/FILES/ NT5, NT6, INTAPE, INFSP, NPLAIC, NSPAIC, INOUTP,
IOUFSP, MODESC, IVPSC, IGEOSC, IWTFSC, IAIC[;C

IT5 Card file (INPUT)
NT6 Print file (OUTPUT)
INTAPE Binary input tape number, If 0 ,,r 5 card

input will be used
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Defaul 1.

INFSP Initial file spacing on the input tape 0

NPLAIC Tape number for the planar AIC arrays 0

NOUTP Binary output tape number. If 0, none written 0
IOUFSP Initial file spacing on tape NOUTP 0

MODESC, IVPSC {
IGEOSC, IWTFSCJ Internal scratch files
IAICSCI

/IOCONT/ OPLAIC, OSPAIC,
WTGEOM, WTGNAF, WTSL, WTBL, PRBOX, PRPAIC,
PRSAIC, PRMODS, PRCOEA-, PRUW, PRSW, PRVP, PRBL,
PRDCP, PRGNAF, PRGNAC, PRSL, PRLW, PRNW

OPLAICI .T., an old fplana] NEC tape is being used .T.

OSPAICi .F., a new pati AIC tape is being used .F.

WTGEOM Not used .F.

WTGL;AF .T., Write generalized air forces on tape .T.

WTSL .T., Write section lifts on tape .F.

WTBL .T., Write box lifts on tape .F.

PRBOX .T., Print the box code pattern(s) .F.

PRPAIC) Print the (planar I .F.
PRSAIC5 .T. rspatial AIC arrays F.

PRMODS .T., Print modal deflections and slopes .F.

PRCOEF .T., Print modal polynomial coefficients, if .F.
available

PRUWJ (upwashes ) .F.
PRSW Ts, for wake wash sampling, print ide washes oi,.
PRLW) .(longitudinal) F.

washes

PRVP .T., Print velocity potential differences .F.

PRBL .T., Print box lifts, Ln,m .F.

PRDCP .T., Print change in pressure, A Cnm .F.Pj=

PRGNAF .T., Print generalized airforces, QiJ. T.

PRGNAC .T., Print generalized aerodynamic coefficients, .F.
Q' and Q0

PRCM .T. Print sectional generalized airforces, F.F.
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Default

PRSL .T., Print section lifts, L .F.

P, .T., Print normal washes, HRD , NRUW, etc. .F.

/TAPEIO/ NFS, NM, LS, NMR, ID(20), HID, ITYPE, LRS,
LWS, M, N, PARM(10), IRR

DIMENSION IPARM(10)
EQUIVALENCE (PARM, IPARM)
NFS 5File 3 s

Jm (Matrixi spacing 0

LS } Not used
NMRJ
ID ID array for the matrix

HID Number of words in the ID array on tape

ITYPE Matrix type - MIXED, COMPLEX

LRS Not used
LWSJ

Matrix dimensions

PARM Numerical parameters for the matrix --

IP2 Error return -0-

/MODES/ SYM, SYMT, IRTYPEW, MTYPET

SYM 1, Symmetric modes 1
-1, Antisymmetric modes
0, Left surface contribution will be ignored

SYMT As above, for a non-planar tail. Differs SYM
only for vertical tail

MTYPEW 1, Polynomial coefficients will be read 2
for the wing

2, Deflections at arbitrary locations will
be read

3, Box center values will be read

MTYPET 1, Same as above for the tail
2, 2
3,

/ARRAYS/ KBXCDW, LBXCDW, LBOXC, KBXCDT, LBXCDT, KJALPH,
LJALPH, KALPHA, KKERNL, LKERNL, KPNTRM, LPNTRM, KDEFSL,
KELPHI, LMODES, KPNTSD, LPNTSD, KSDW, LSDW, KPNTDW,
LPNTDW, KDW, LDW, KTVP, LTVP
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Locations and limits for arrays:

Variable Array affected- Value

1KBXCDW IBOXW (LBXCNW, LBOXC) (Not used

LBXCDW 150

rLnOXCJL 8

KB3XCDT IBOXT (LBXCIYT, LBOXO) fNot used

U 90

KJAIJPH IJLP (LAL Noat used

LJALPH 200PH(JAP) cc

KALPHA ALPHA (LJALPH) Not -.sed

KKERNL) SKERUL (LKERNL) * PKERNL [
LKERLfL 16140

KPNTRM rPTM(, PTM Not used

LPI1RM TRM R(2LPT1)100

KDEFSL DEFSL (2, I2Z!0DES) Not used

KELPH' DELPHI ( LM.PDES), complex otue

LMODES j . 500

K1SD IP NTS {2 PTD Not used
IJPPNTS D NTD(,LNS)50

KSDW ENUB (2rSW Not used

LSDW J NUD(,LD)600

KPNTDW ~ IPNTDW (2, LPN.TDW) Ntue

LPND 100

KDW ENRUS (LDw), fNL LW No, used

LDW ENL .D)1 1275

KTVP TVP (LTVP), TEXLOC (LTVP), rNot used

LTVP 5FEXLOC (LTVP) 250
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/WBUFF/ BFCODE, IBFCNT, BUFF (3280)

BFCODE = Code word 8HBUFFSIZE
IBFCNT = Size of buffer 3280
BUFF = Buffer array for use by READMX and WRTEMX

/SAMPLW/ ISMPLW, ICHORD(10), IBOXF(lO), IBOXL(10), ZLOC(10)
ISMPLW Number of chords specified for wash sampling 0
ICHORD Chord number for sampling
IBOXF First box on chord to be sampled
IBOXL Last box on chord to be sampled
ZLOC Z-location of sampling chord, transformed 0.

internally to correspond to wing coordinates

/PLANXY/ NW IE, NWTE, NTLE, NTTE, XWLE(10), YWLE(10),
XWTE(lO), YWTE(10), XmE(10), YTLE(10),
XTTE(0), YTTE(0)

NWLEJ N feadi- edge
NWTEJ Number or wing trailing edgel points

NTE (2leading edge
NTTE| Number of tail itraiing edge definition

N trailing edgel j points

XWLEI Wing leading edge definition points

XWTEJ Wing trailing edge definition pointsYWTEJ

TrLE] Tail leading edge definition points

XTTE Tail trailing edge definition points

COMMON/ CHECKPR/ DPPCPR, GEOCPR, AICCPR, NWSCPR,
SMCPR, GAFCPR

These variables are all typed logical. They control whether
or not internal checkout print statements will be
executed. They will be read from Card C, default .FALSE.

DPPCPR Data preprocessor check-print
GEOCPR Geometry check-print
AICCPR AIC section check-print
NWSCPR Normal wash & velocity potential check-print
SMCPR Velocity potential smoothing check-print
GAFCPR Generalized Airforces check-print
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12. ARRAY STORAGE

In or'ier to conserve storage, a number of arrays are used as pointers for
sparse arrays. All unusual array usage is described below.

a. Arrays Generated in the Geometry Section

IBOXW - Subdivided box pattern IBOXT - Subdivided box pattern

for first planform, or both if for 2nd planform, if non-
"coplanar" "coplanar"

MY SW MYU PSW MY3 ,

W IXBT- 1-

1111 11

1 1 1 2

1111111122 111111111
1 1 1 11222 1 111111

111111111222 2EYSI"- 111111
1111111112222
11111111112222
311111111122222

33 1 11111111222
3331111111122

33333111 1 11
33333333333
33 3 33 3 333 3__3
333333333 1

FIGURE 14. Box Code Arrays

The box code arrays are packed twenty numbers to a word, so IBOXW(1,1)
contains codes for box (1,i) through box (1,20), IBOXW(2,1) contains
codes for box (2,1) through box (2,20), etc.

FEXLOc I

I WAKE I Iio

FEXLOC(I) = The location of the leading edge at chord I, normalized
to BIS with 1.0 corresponding to the center of the Ist
(subdivided) row.

TEXLOC(I) = Same for trai.ling edge.

IWAKE(I) = Aftmost subdivided wing wake box needed by the tail.

FIGURE 15. Leading and Trailing Edge Arrays
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XWLE
YWLE

XWTE P/Afc-i dIdEdef

XTLE
YTLE
XTTE

YTTE

FIGURE 16. Planform Edge Definitions

KPTWW N WK
KPTT TTNTT
KPTR'dT T
KPTLWT I I w

For each AIC array needed:

NROws

MUAIC I
2

MUAIC(l,J) = first box needed in row j
MUAIC(2,J) = last box needed in row J

FIGURE 17. AIC Array Pointers

The four KPT-- arrays indicate the location on scratch file IAI'..(,
of the desired AIC array set. For example, KPTr(3) is the AIC set
number (4 matrices per set) of the AIC's for the influence of the
left tall on right tail chord 3.
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b. Arrays generated in the Modes Section

1PNTRM Pointer array for planform boxes on a row.

Ja1 23 - N NO

IPNTRM(l,J) 112 15 1101 1 191 1
IPNTRM(2,J) I 1 1 13 0

J Normally the row number for which the pointer
value is being computed. If there are 2 surfaces
that are noncoplanar, the value of J representing
the first row of the second planform is MYBW+IOVLAP.
IOVLAP is the number of rows on the tail planform
that have same x coordinates as rows on the wing
planform. If there are no rows with this condition
IOVLAP is zero.

IPNTRM(I,J) The sequential count + 1 of all boxes, planform
or wake region, that are on or between the first
and last planform box of all rows forward of the
one J represents

IPNTRM(2,J) The chord number of the first planform box on the

row represented by J.

FIGURE 18. Row Pointers

c. Arrays Generated in the AIC Section

The C , Wp-X and Vpa arrays are stored in a one dimensional
matrix. For planar AIC's the and Vp-; are not computed and
the C pja array is calculated for 1/2 of te Mach cone since it
will be symmetrical. If subdivision is applied then 2 planar arrays
are calculated with the subdivided array overlaying part of the un-
subdivided array.

o O+ W,... t A'kRA'
0 f/

7

e -1 •0-1-2 ,, -- 5- o-12-.3t' JJ•l/ !-, ."
IGURE 19. Pl~n~r AIC
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For unsubdivided cases the array ends when = NPLKRN. For sub-
divided cases when F = NPLKRN the array contains the subdivided AIC
calculated at kI=k /NSUBDV. i then is reduced to WPL.-kR " I
and is allowed to increase again until it reaches NPLKRN or the number
of rows to cover the planform.

Because of the possible condition where the receiving point of a

planform may not be in alignment with boxes on other planforms the
spatial AIC's must be calculated on both sides.

j7 o I 2 NRows

~0 = 0-1 0-1 -2 1 0 -1-2-3 3 2 1

FIGURE 20. Spatial AIC's
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13. INTERNAL SCRATCH FILES

a. .:atrix Format

All arrays written on disk or tape files are formatted as variable
sized matrices. Each matrix consists of two logical records of
binary information, the first one being a 16-word matrix identifi-
cation record, and the second containing the contents of the matrix.
The reading/writing of these matrices is done by subroutines READMX
and WRTEMX. In the following tape maps, each matrix is a separate
box.

Matrix Identification Record - 1610 words

Word Contents

1 One-word ID label, an integer or label

2 M, the number of rows in the matrix

3 N, the number of columns in the matrix

h Not used, = 0

5 Not used, = 0

6 Number of words in matrix reccrd

7 K

8 Mach Number

9

10
User parameters, array PARM

11

to

16

Matrix Record - variable length (word 6 above)

Ordered consecutively by row, left to right within each row.
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b. Geometry Scratch File IGEOSC

This file is generated in the geometry processor and contains all

large geometry arrays. The space after the two geometry files is

used for temporary scratch during mode shape processing.

Matrix Dimensions Parameter Array

IBOXW M = MXBBW*NSUBDV PARM(l) = 0.
Present only N = (MYBBSW-1)/NBWRD+l PARM(2) = XMACH

if NSURF=2 & IBOXT M = MXBBST-IXBST+l

COPLAN=.F. N = (MYBBST-1)/NBWRD+l

FEXLOC N = MYBSW+MYBST

M=I

TEXLOC M 1
N = MYBSW+MYBST

ALPHA M 1IPM(3) = NALPHW
N=NAL

IJALPH N = A

N = NAL

IPARM(3) = NWWK
M : 1,2,3 or IPARM(4) = NTTK

KPT N = max. # of AIC's needed IPARM(5) = NRWTK
in the 4 categories IPARM(6) = NLWTK

EOF 7777 ,,Z=
M = 2 PARM(4) = YBAR

MUAIC N = PARM(5) = EL
) MIPARM(6) = o; C,W,V

MUAIC needed
0 N = NROWS 1; W,V

0 0 i.eeded

to M2; V needed

MUAIC M= 2
N = NROWS

EOF

(File 2 is first built on
IVPSC by GEOMBX, then
copied to IGEOSC.)
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c. Modes Scratch File MODESC

This file is generated in the modal data processor. The deflections

and slopes are given at all box centers.

Matrix Dimensions

IPNTBM M = 2 =MXBW+l for single planform IPARM(3) = 1OVIA!

N = NPNTRS tMXBT+IOVLAP+l otherwise

DEFSL M = 2
Mode 1 N = IPNTRM(I,NPNTRS)-l

DEFSL M = 2
Mode 2 N = IPNTRM(I,NPNTRS)-l

• I

DEFSL
Mode

EOF K...IIz..,
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d. Thickness Slopes Scratch File ITSLSC

This file is equivalenced to IWTFSC, which is first used in GEOI4BX
for temporary scratch while building the MUAIC arrays. The thickness
slope functions are then written on the file at the end of the modal
data processor. If NTSLOP = 0, one matrix of ones will be written,
corresponding to 0Z_ .

TSLFN M= 1
No. 1 N = IPNTRM(I,NPNTRS)-l

TSLFN
No. 2

TSLFN
No. NTSLOP

EOF
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e. Spatial AIC Scratch File IAICSC

This file is first used for internal scratch during calculation of
olynomial coefficients by the modal data processor. In the AIC

section it is written with all spitial AIC's needed for one reduced
frequency, as determined in the geometry section. IAICSC is re-
written for each new reduced frequency.

Matrix Dimensions Parameters

MUAIC M = 2 PARM() =k
1 N = NROWS 1  PARM(2) = XIICH

PARM(4) = YBAR1
Cs (M = 2 PARM(5) = EL1C *, N-- (NROWS +1)(NROWS/)

MUAIC M = 2 PARM(4) = YBAR,,2 N = NROWS 2  PARM(5) = El,"

C__ M=2
N = (NROWS2+I)(NROWS 2/1)

VW-

4UAICNSPAT

Cp-

EOF7
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f. Velocity Potentials Scratch File I'VPSC

This file is first used for internal scratch b: the geometry processor
while assembling MUAIC arrays. It is later used in the modal data
processor as temporary storage for the wing mode shapes to be merged
with the tail modes, and again for the same purpose when working with
thickness slope functions. In the normal wash and velocity potentials
section it is written with the 0 and $, arrays for each mode.

zt.-,rix Dimensions

DELsPHI M =2
1 N = IPNT4(l,NPNTRS)-l

TVP 1  M = 2
N = fMYBSW if wing only

LMYBSW+MY*BST otherwise

DELPHI2

TVP 2

DELPHINMODES

TVPNMODES
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l1. OUTPUT FILES

The program generates three optional output files. Two of them, the Alt
files, are designed for reuse with the program during subsequent execu-
tions. The program automatically searches these files and updates them
with any new AIC's generated.

The optional final output file is designed to pass the generalized air-
f'orces matrices on for flutter or dynamic loads analyses. It is written
optionally in the forces section of the program.
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Plaa I' 
Spatial AIC13

CPA MUAIC1

VUAIC
2

~ ERR EOF

n

: ROWS ELETE 
AI

n OF JACm

C

EOF A

Pth k ERR

1 W$y el

m""
EOF m~z'

FIGURE ' 1- Tape Storage of AIC Arrays
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Matrix ID) Contents Function Parameter Array

100001 Bl.Model kit bit Mach throughout

I(2 MXB*MYB)

100002 Bl.Mode2 Box lifts for each mode,
(2-.MXB*MYB) frequency 1 (optional) Values for smoothed

(optional)

I OQOMS B.ModeMS
(2 -MY B*MY B)

1 (5Generalized airforces,
(MS x 2.MS) frequency 1

100001 BLModel I Box lifts for each mode,

*frequency 1 (opti onal) Values for unsmoothed 246

1000m Bl.ModeMS

I Q Generalized airforces,
MS x 2.MS) frequency I

200001 BL mode 1
Box Lifts

* ffrequency 2 Values for smoothed 0

2000MS Bl.ModeMS J(opti onal)

2 Q Generalized airforces,
(MS x 2.MS) frenquency 2

NFREQ Generalized airforces,
(MS x 2.MS) frequency NFREQ, unsmoothed A~

End-of-File

FIGURE 22. TAPE MAP OF FORCES OUTPUT TAPh
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15. IMPLEME9TATION AND DEBUGGING

a. Update 4

The source program is written and maintained using the CDC 6600 SCOPE
operating system UPDATE feature. Under UPDATE, all coding is either
part of a *COMDECK or a *DECK. A *COMDECK may be replicated many
times throughout the other decks. This feature is used for all global
labeled common blocks and for most local common blocks, to insure
that all routines needing them have identical common statements. A
few subroutines which are needed in more than one overlay are also
set up as *COMDECKs. The names of the *COMDECKs and *DECKs correspond
as closely as possible to their Fortran identifiers - program name,
subroutine name or common block name.

b. Open-ended Features

The writers of the program feel that most potential users probably
have unique system features which may be utilized to optimize the
execution of the program beyond its release status. With this in
mind, numerous "hooks" have been coded iri to make other features
easy to implement.

1. All references to disk or tape files are by name, rather than
by number. All file names are together in one common block,
/FILES/. The internal scratch files are defined in one DATA
statement in the zero overlay DRIVER, and the input, output and
AIC files are defined via card input data.

2. All reading and writing of internal and external scratch files is
nandled by subroutines READMX and WRTEMX. These routines have
several calling parameters which are unused, but available if it
is desired to make use of labeling, random 1.0., or level numbers.
Because READMX and WRTEMX use BUFFERIN and BUFFEROUT, all files
may share a common buffer area, allowing for a considerable
savings in storage requirements.

3. Subroutine FLUSH is always called when a fatal error is encoun-
tered. This routine may be written to make use of any syotem
error recovery procedure available. The release versioti print.
a comment, flushes the OUTPUT file, and terminates with a Mode 1
error.

14. Subroutine DTIME is called between each secondary overlay. The
release version returnsCP time only; however, provision is made
for PP time if the implementing system has that capability.

c. Debugging

It is recommended that a new user first run one of the sample data
cases, to familiarize himself with the program features and to insure
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that the program gives correct answers at his instaliation.

Tn the event the program fails "hard" (mode error, time 1 imit., OLx.),
standard use of listings, load maps and dumps will u-ou.0iy pilnpoilil.
the cause.

-f the program executes but seems to give bad numlbrs, :additL Un:Il
intermediate printout may be helpful. Mie variables in evitmoi
block /CHECKPR/ are designed to control the printing oI' Zldit.ioi.nl
check values. Each variable controls print.ing from oiwe ,d-ry
overlay, so only the suspected area need be printed. The ,:hIk print..:
provided are rudimentary, so for given problems additiual ,,int4;
would probably have to be written, but it' they are made eundil.i'm)al
on the common variables, they can be left in for future need-:. Th'
CHECKPR variables are all read from Card C o" the data, or may te s'.
in an executable statement after the call to DATAPP.
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Program COMTRL -Primary level overlay which controls
the program flow

aCall Overlay (61{AFMOX,,l), 7the

D~a Preprocessor Section.

Mach o for this cycle
4 ~--<Mach no. f~ previous cycle,

True and previous geometry desired?4

False

Call overlay (6HAPMBOX,l,2), the
Geometry Calculation Section.

- -"100

Call Overlay (6HAFMEOX,l,3),the
Modal Calculation Section

L.oop on reduced frequencies
MKAL = 1,NKVALS

Call Overlay (6HAFMBOX#,l4i), h

-S Clulot n eti on

$mothng Callla Overlay,15) theBO,, o

Noralv hor d Foit P ote ti

sotgCall Overlay (6HAFMBOX,1 7 for

Chordvise Least Squares fit
Smoothing

JCall Overlay (6HAPNOX,l,8). the Generalized Force. Section



Program DATAPP-Secondary overlay which initiates control
parameters as a function of defaults or card data.

Initiaicntalzearaetedrequenc arraysou -1.0 no

to detitle anduall

*otio vnitiues0

et carras limitsd

Pedcr Dnst dirs odn

title uage al

Print 
educed

orequencyaue

Starraylmt 7

Print reduce-fd 1



Progra GIM - S00oary level overlay which computes plexiform geometry.

Read plexifbra geometry information from cards F through K,
converting to non-diinensional coordinate system.

Ia
Call BXCDPTP to determine the (aubdivided) box code
pattern for the on-plexiform wing in array IBOXW

~~~Call BXCDF to determinete (subdivd) boxe

call c RA to dtermubied nplxor drcina)ra

(7: , -nof utaui i boxes t brry aBX plenforn edae. bo4oe n ra B

Writ thee fo arra onto inGrryOSCBXT

needd fr smplng.needed fo hal

Cal Call to I de orin teac choriidd) onx ufc ihdierlt op

Wrtebo cdetraye) FELOC andTOarrayetsfc ontriuto to righ

no patiayes

~~~~Call PW TAIC to ahcodo sufae wthiedICaray ocopt

t7't~i~1MPUA& rra forlef sufaceconribtionto igh
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Program MOUES- Secondary level overlay which reads mode shapes and
thickness slope functions

S Real geometry data from IGEOSCE

Compute column pointer array

Call subroutine ROPER to compute
row pointer array

I
[Store row pointer array on scratch file

S IPASS- 1,2

" NS I INSURF

Read mode shapes for lstu i
planform if calculating 2nd planform

Poynomial
Cefficients / Mode Box Center InputInu

FITTR to fit poynomil equation

1compute deflections and slopes at box centers

Write the modal data on intermediate file if 1st
of 2 surfaces,on final file if only 1 surface or
2nd surface

9Read thikness slope values or create a
function of 1.0 and store on the scratch

file
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Progrm VIOEAIN - 8econdary level overlay which calculates all
Aerodynamic Influence Coefficients

iDJ

Subaar Pl n r ospti neal T ( oS 
b ou i e V 

F N T

poterara etal UaIponte pahrmidys trs

Besse funSp tionr

1 Read storedesarrCy.o

from tpe tap

no0



Program NWV,rX Secondary overlay which calculates normal washes mud
velocity potentials.

EMTR

Read Box codes from IGEOSC into array 1
IBOXW (2nd read for out-of-plane tail)

Read FEXLC and TEXLOC arrays from IGEOSC

If: P31W 07- DIHW-.T.
or,. PSITW0 & DIH7"-.T. e

oPSIDIF#03

or"- IS1PLW Read spatial AIC table of con

Read IPNTR!4, the mode shape /pointer array from MODESC

Call POINTE to generate IPNTDW,, the (unsubdi-
vided) normal-wash pointer array.

- IVE

lRoad. Deflections and Slope& from MODESC into array DEFSL.1

41. OTto omut N ad ta9in



-Progran S4TI Secondary overlay which smooths velocity potentials
by fitting a least squares surface through them

CEED
Read row d~nd column pointer

arrays from mode scratch file

Read the geometry information

from the geometry scratch file

0. < ~ NM = 1, NMODES 7 7

Read the velocity potentials71

Call Subroutine FITTER to fit a least squares
polynomial surface through the data points.
Subroutine will return polynomial coefficients

Evaluate polynomial equations to obtain vel.

Copute trailing edge vel. pot, by linear

Write the new velocity potentials on a

Igo_ NM

RETURN
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Program CHORDF- Secondary overlay which smooths vclocity potentials by
fitting a least squares curve along each chord.

Read row and column pointer arrays from
mode scratch file. ]
Read the Geometry information from the
geometry scratch file. I

NM = 1,NMODES

Read the velocity potentials

J =1,NCHRDS-0

Build arrays of coordinate (x) and slope of
vol. pot. for boxes on chord J.

ECall Subroutine FITTER to fit a least squares
polynomial curve through the data points.

Subroutine will return coefficients.

Evaluate integral of polynomial to obtain

vel. pot. values at box centers.

Compute trailing edge vel. pot. by

linear extrapolation.

Write the new velocity potentials

on a scratch file.
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Progres FORCUS Secondary overlay which computes box lifts
section lifts, and generalized air forces

D4

Read Row pointers from mode scratch file

Read Geometry data from geometry scratch 7file1

ITSLOP = 1,NTSLOP(# of thicknesssle)

Read Thickness slope functions

-- 4-JVP - 1,NVPS (# of vel. pot. or mode shapes)

Read Velocity potentials, NJfor md V

Compute the box lifts for each planform box,

Compute the generalized air force for velocity
potential ease JVP

Syp

Write the generalized air forces on the
output tape, print .all requested valuesA

ITS-
LOP

RETURN



REFERECES

1. Faddeeva, V. N., Computational Methods of Linear Algebra, Dover Publi-
cations, Inc., 1959.

2. Ralston, A., And Wilt, H., Mathematical Methods for Distital Computers,
Vol. 2, 11ev York, John Wiley and Sons, 1967-,pp. 133-137.

95



APPENDIX A

SAMPLE INPUT AND OUTPUT DATA

A simple spatial configuration, shown in Figure 23 , was chosen as a
sample problem for the demonstration of the card data input and a
selection of the printed output. The planform used is a pair of iden-
tical rectangular surfaces (wing and tail) with small horizontal and
vertical separation. Z

M

AN*'

FIGURE 23 SAMPLE PROBLEM CONFIGURATION

The configuration was analyzed at Mach 1.2 for a reduced frequency
(based on semi-span) of .5. Only the wing surface was allowed to
oscillate, in plunging motion for mode 1 and in pitch about the wing
leading edge for mode 2. These two modes were input on cards as poly-
nomials, Chordwise velocity potential smoothing was requested,

In the interest of space the printout was edited to give samples only.
A few pages of one spatial AIC array and the planar AIC are included,
as well as most of the computations for mode 2 (wing pitch), Since
for this configuration the upper and lower surface normal wash differs
only in sign, only the upper normal washes are included. The
generalized force calculations at the end are for smoothed velocity
potentials.
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-- IN - _ _w -

Card Input Data

SAMPLC CASC -- W)l AR:2 SUR~FACES WITH HIBZC4TAL AND VERTICAL $CFARATICA~s
$CARCD XNACIII.20$
SCARDC 5Y11.0 ,MTYPEWI ,NTyrET=l ,NSURF:2,WTGNAr=.*T. ,WTDL=. T.,

PRGNAC. T. , PRDCF. T..
PLYW>X =.T

CRDriT=.T. ,NDCG=4,
FRC-NA':. T. PPRDL=. T. tPRSL=. T. ,PrPAIC=. T. PRSA IC=. T. tPRCCF=. T. f

PRDOX.T.PPRVF.T.,C-XAI"=.F., FRNW.T., PRN9XS=.T. $
SCARDD s

SCARDE XiK5(1= .50 £
SCARDF TLAX=1.20, TLAZ:.40 S

SCARDG NCHRDS10t XECGE=O.00

2 2 2 2 CARD H

0. 0. 0. 1.0 CARD I
1.0 0.0 1.0 1.0 CARD J
0. 0. 0. 1.0 CARD K~
1.0 0.0 1.0 1.0 CARD L

SCARCH NWCES=2 $
2

1. 0. 0. 0. 0. 0. WIl%-1

0. 1. 0. 0. 0. 0. WING-2

0. 0. 0. TAIL-I

0. 0. 0. 7AIL-2
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OlElRLAY (AFMBCE,0 .0) DRIVER LW002

I TAPE21000vTAPE3=IW,WQESC :110,IVPSC:110, IGECSCl109 DRIVER 00004

le4JPPCECIPSGCC IWTFSCIA!CSCSClO DIE 0003

3 D~ DITVLV RRAYS 00005
COMMO ITPE1640)IV~,GCSWFCA~C DRIVER 00014
COMPLIE 4I)ESC5IPCLGM,6ITS,6IIS DRIVER 00015

c DRIVER 00011

I IODRNECIVSGC~l~FCIIS ILES 00017
CR4O ARRAYS/) LINLWBCW,2B ,B(OBCTJLe, H ARIR 00018

2 LFaCRKWSTP(A6,S4XS,2KI1WL0NW ARIR 00019
3IE66 LII~KL,KTPT ARIVYS 00005
6AT F TP*1 o~AMIPCIGE *,,I5)SCIIC DRIVER 000214

CAL =NRAYLN UL20 DRIVER 002
NRtS = 6, DRIVER 00023

7 RMWT(40 PROGAM BEINS *,A6,2*) DRIVER 00024

CALL EXI T DIVER 00025
Em DRIVER 00026

B2



CPELAY (AflOK.1.0) CONTROL 00002

C MORAM CONTROL CONTROL 00003
CCONTROL 00004

C SUPERSONIC UNSTEADY AER~l)YI*N1CS, CONTROL 00005
C WING / "(IZ*4TAL TAIL, VERTICAL SEPARATICNo DIHEDRAL CON4TROL 00006
C COMYROL 00001
C THIS ffiIMARY OVERLAY CONITROL.S THE CALLI NG CF THE COMPUJTATIONA~L CCWJTRQL 0000

C SECTICS OF ThE PROGRAM CONTROL 00009
C CONITROL 00010)
c THIS IS THE T(XAL COCMCN F(R ALL ThE OVERLAY STRUCTURE CCNTRa. 00014

COO"~ /CTLI 1REVEX,CMACH, TITL.E(Bh 9 r(VGE4,FRVMEPDIHWDIHTo CCHtRL 00002
I DEFAULT CCS4TRL 00003

LOICAL, ffiVGEC4, RVHME, DI4W, DINT. DEFALLT CONTRL 000134
COMON ,rRCBLW XM&4H ,e4CME, NrSLCP. IVALS. SwOOTH. MIEG, CRDFI T. FRCBLM 00002

I EYAICSWDV,PLYWXC PRCBLM 00003
LOGICAL SMOOIH ,CRDFITEXAIC9*SLSDV, R.YW0M FRCBLM 00004
C040"4 /GEG(TY/ CORAN. NsumomuV, DvP6L2, NStACN, NSRF, GECMTY 00002

I 3IBIBETAeBt ,BBTASWAX,%JLAZqPSIW, GcomI 00003
2 WA M.HBW, WBW, qBDW, MXW, WDSW, WDBSW. GECoriY 00004
3 InWe*XETR IGECMITY 00005

LOGICAL cOYLAN GECMTY 00006
CO*") /GEOQ2 / fl.AX,TWAZ PSI T. MT 9WBT,WBBT, MXBST WEST, GEOQe 00002

I WfBBST,I)MT,I)STICAPL GEoe (2000
C004CN / KRN/ MXKNIKRPPLRtFTo*E KERN 00002
COMO /KVAL / IKVAL.KVAL(Q3), XK(203) KVAL 00002
C0f4" /FILES / NTS,Nt$,INTAPEIWFSP.IWLAIC,NSPAIC,N'OJTP, FILES 00002

I IOJFSP.MCESC, IVPC, IGESC, IWFSC, IAICSC FILES 00003
COMMON /I1CCONT/ CFAICCFAIC SWrGEC,WTGWF,WrSL, WTtL, 1RBC, ICcaT 00002

1 FAIC, iSIC,FiNC S,FRCFRW,FRSW.FRVP9 I(XCINT 00003
2 Wq3L,PDCPFrCkF,FRGaC,RSL,RLW, ~tUb FRC)4 BCSFRiB 00001

SWIVAL.DCE (I!IIN, RDA I(OCONT 00005
LOGICAL CFAICZPAICWrEI4WrWF,WSL,WrBL, FRBCX, PRPAIC, ICCJNT 00006

I IRSAIC, FbNSFRC'IEFF1LtW,1rcSW, PRVP, FiiL,LR AF, I CCCI4T 00007
2 PRCP FRIA RW RLF ,FCCSFRiB 00002

CC04 /TAPEICY tES,tG,LS,NWf,ID(20) ,ND, I1YFEsLRS,136S,M,N. TAPEIO 00002
1 FARM (10) 1IRR TAFEJO 00003

DIMENION4 IPARM(I0) TAPEIO 00004
W0VALDNCE (FARM, !FARM) TAPEIO 00005

COMI" / OCES/ SYM, SYNT. MTY FEW, MTY PET 4=4 00002
Ccwqo6 /ARRAYS/ KBXCCWLDXCDW,LBC(C.KBXCT.LBXCDT.KJALFI4,LJALRI, ARRAYS 00002

1 KALRHAIKKERU(ERL,KNTRLFTRKCESL,KELFI i ARRAYS 00003
2 LNCCES KP4SD ,LFNTSD ,KSCW, LSLW, KPNTDW, LPNTW, ARRAYS 00004
3 KW, LDW, KTVP, LTVP ARRAYS 00005

CHON~ /SAMP.W ISHFLW, IC)KRD (10) B0 l0,IBCX IO(10) ,ZLCC (10) SAI4R.W 00002
COHIM /PLANCCY/ N6LE,NW4E,NT.I1E,NTTE, kl6LE(10) YW..E(I0), FLANXeV 00002

I XdTE(t0) ,YWMI0)s XTLE(I0) ,YrE(10), PANXY 00003
2XYTT(10) ,YTTE(I0) RLANXY 00004

COe04 /OCCKFR/ CPCRGOF,=RACP# CRSCRGFF CHECKF R 00002
LOGICAL DPPCPR, GECCPR. 1'.CCFRo AICCFR,"4CP~t SMCFR, GAFCFR CHECKR 00003
CC$4CM /R~4k#f/ BFCCCEtIBFCNT, BUFF(3280) RWUFT 00002
DATA IFCOCEIOFCNT / 8HBUVSIZE,3280 / CSCta 00001
DATA TEV147 /fHAfl6X / FTNXI 00002
DATA PREVEX /IOHNEVER EXEC / PTNxt 00003
DAY^A EX(C /1OHAFlCOX EXC / VINXI 00004
CALL ADINIT CC*4TRC. 00030

1 CC4T IWtai CC*4TRQ. 00051
K1%: #iATAPP C(NIJ1RL 00113.'
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CALL DTIC(CPTIMEPPTIMC) CO4IRO. 00033
%RITE WT.WOS) PROGPCPTII.,PPTIME Cl'-ErRa. 00034

qj05 FRM4AT (UE3, OXt*EWTERING PROCRAN *,AS,* CURRENTl ELAPSED TIME 1S CWIRCL 00035
* CP --Vs'.3q*p PP =*,F8.3 )CamcRO 00036

CALL 09ERLAY(TEV14q1q1lG) CoWIRc. 00037
PARM(M XMACH CO4TRC. 00038
IPARX(S)= NVALS COETUQ. 00039
IF (04" ME. XMA4 .AND. FRVGECM) GO TO 100 CCMTRCL 00040

c CCNTRQ. P'141
FRM = IGE04CcI(RCL 00u.

CALL DTIME(CPTHEtPPTIME) CCMTRQ. 00043
WI1TE (Kr6,E05) PR~r,CPTIME,PPTIME COITRC. 00044

C C046UJT GEOCIRY SECTICN C04TRCL 00045
CALL 00ELAY CTEV147,1 ,2,0) CCWTRQ. 00046

C COMMRQ 00047
C READ MIME SHAE, PLACE IN INTERNAL -ST(RAGE CCNVENTICt4, CONTRCL 00048
c STCRE CH SCRAMO FILE. CO4PUTE AND~ STCRE CPTICI$L CO4IRO. 00049
C THICKNESS SLOPE FUNCT 106 CO4IRQ. 00050
C CCNTRCL 00051

100 CCNTI NLIE CO4IRCL 00052
IF (tKVALS .LE. 0) GO TO 810 CQ4TRCL 00053

PR&= *CI)ES CCNTRC1. 00054
CALL tDTIME(CPTIIC, PPTIMC CO4TRQ. 00055
W.ITE (W1T6,6005) PF5Kv,CFTPCE,PPTII.E CCNTRC. 00056
CALL 0AEJaLAYTEV4,,3,0) C04TRCL 00057

C CO4TRU. 00056
C SPACE OUTPUT TAPE IF DESIRED CO4IRCL 00059

IF (N0UTP .LE. 0) GO0 TO 200 CO4TRCL 00060
IF (PREVEX .NE. EXEC) R04I4D NCLTP CO4TRQ. 00061

C FILE SPACING A FUCTICNd CF INSTALLATICI4 CAPABILITIES CONTRCL. 00062
2w CONTINU.E CCW4RCL 00063

C CONTRC. 00064
C LM 04 NUMBER CF KI VALU.ES THRU KERELS9 D~tAS4E3 AND) CCW~RU. 00065
C AIR FCRCES cCWmo. OD366

DO6SW IKVAL = 1, NKVALS CCTRCL 00067
C COCL. 00068
C CALL KERNEL ROUTINES CCNTRCL 00069

FROG = AIC CC4RCO0070
CALL UTIME:(CPTI'c. PPTIIC) Ca4TRQ.. 00071
~IITE (W6l,6005) PRACp,CPTIME,PPTIME CCW4RCL 00072
CALL OERLAY CTtV147.1 ,4,0) CW4RQ. 00073

C CC4fRCL 00074
FROG = fH9..P<QT CC*JTRCL 000)75
CALL DTIME(CPTIME,PPTIIC) CcCDR. 00076
SPITE (W6S,0005) PROG,CPTIIC.PPTIME CCTom 00077

C CALL DO*4aSH AND~ VELOCITY POTENTIAL RCaiTINES. C04TRCL 00078
CALL OVERLAY (TEVI 4 j1, 5 ,0) CONTRCL 00079

C COffTRQ. 00080
IF(NR.SOOTHl) 00 TO O0W CONTRCL 00081
IF(CRDFIT) G0 TO 600 CcW4RcL 00082

C Cc4TRCI 00083
PRO = 4"S"009" COC*4ha 00084
CALL 0TIC(TDCoPPYINE) CO4TRc. 0(085
WIITE (NW05) PR0G,CPTIIC.PPTIMC ccmoR 00086
CALL OYERLAY(TEV14791 ,6.O) COCL. 00087
GO TO 70W CC4TRr.. 00088

C CC*(TRCL 00089
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600 CcNTNUE COCS4RI 00090
IF(.NQT.CRDFIT) 6O TO 700 COMTCL 00091

c CcETRc. 00092
IRM = 4OCcxF COMMO. 00093

CALL IDTIMEM(PT~IEsPIPTIME) CCMITQ. 00094
WITE (NT696005) FRO,CPI E, PPTI ME CcMIRcL 00095
CALL 0fiERLAY (TE'V14?,1 *7,0) CCNTRO.. 00096

C CCS4RCL 0009?
700 CoCIRi CcNTRQ. 00098

FIRM zt WfCCES CWHRQ. 00099
CALL DTIME(CPIWCPPTIWC) CO4TRO. 00100
WPITE (NT6,6005) FROG~, CPrI.E,ppMINE COWTRL 00101

CALL 00dERLAY (TEVI47,l 8,0) C04WRO. 00102
IF(.N.(SCCSTH.CR.CRDFIT)) GO TO 800 CO4IEL 00103
N[VPSC = IAICSC CONTRO. 00104
IAICSC = IVPSC CCI4TRQ. 00105
I VPSc = NI VPSC CCNTRC. 00106
CALL DTIME(CPTIMC.PPTIME) CCP4TRQ. 00107
WITE (NTG,6005) IRCG,CPTIME,PPTIME CONTRCL 00108
WITE (NT6,6010) COMTCL 00109

WIG PCRVAT(13,SiC,90(IH*) u//6X,*FROGARAM FCRCES IS BEIN RECALLEDn TO C CC*NTRC. 00110
IOIPJTE AIR F(RCEs WITHCUT SWXflIING.*//SX,90(IH*) )CCNTRO.. 00111

CALL OVELAY (TEVI47,1 ,8,6ECALL) CCNTRCL 00112
C Cc4TRcL 00113

am0 CeN! 4E CCKTRCL 00114
C EM CF LOOP 04 REDUJCED FREGLOLEIES CCNTRQ. 00115
C CONTR0.. 00116

sMO C0cTIKJE CONTRa. 00117
IF (NOJTP .GT. 0) REWdMD NJTP CO41T~c. 00118
IF (NPLAIC .GT. 0) REW.INDC NFAIC CCNITRQ. 00119
IF CNSPAIC .GT. 0) REWIMl NSPAIC COTRO.. 00120
CALL VTIME(CPTIME,PPTD.E) CCNTRa.. 00121
%AKTt (NT6,6006) CPTIME9MPIt.E CO4PiQ. 00122

WDS F R~lT(1IH),0X*PRCCRA CGIR..ETED *t6X,* CURRENT ELAPSED TIME Is * CCt4RQ. 00123
1 * CP =*,FB.3,*, PP =*,FB.3 )CONiMa. 00124
REAO(S.8005) LItKLIL2 CO4TRCL 00125

8005 F0RMiAT(A6,4X,M0I) COMMQ 00126
C CCNTRQ. 00127
C DETERMINE IF ANOTH4ER CYCLE IS WANTED. CO4TRQ. 00128
c IF L -I,. RECYCLE CCW4RcL 00129

IFLI 00-I OTO I CCRETRCL 00130
C IF LI -2, RETURN TO CALLIN* PRORAM4 CcNTRCL 00131

IF(LI.EQ.-2) RETURN CO4TRQ.. 00132
c If LI = 0, CALL EXIT CCNTRCL 0013

IF(LI.EQ.O) CALL EXIT CWCLQ 00134
C If LI = Pog. CALL VALAY CcmTRQ. 00135

IM(I.GT.0) CALL 0#U~LAY(LI~sLI,L2,0) Co"TCL 00136
END COCUTO. 00137
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SUSROJTINE F M PLUS" 000
C RWTINE TO FORCE AN IERCR EXIT FLUSH 00003

DIMESIO CAGEW(4) FLUH 00004
IIATA ACE /OH FROGRAM F,l.USHED VIA,IOH M E I 0/ FLUSH 00005
DATA t5 /LOJTPUT/ FLUSH 00006

%RIIt" CIrS,E000) (bE.,SAGE() , ,31 FLUSH 000?
DFILE ITS FLUSH 00008

CALL RO'ARK (E3AGE) FLUSH 00009
CALL P,.HXXX FLUSH 000,0

SOW F'OPAT(%,I2* , 3A10, 4H ') FLUSH 00011
END FLUSH 00012
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*S8RCU~TC RDIM4T ROINIT 00002
CH0O /TAPECY NtSN4BLs,~, (20) ,NDITYPELRS,L?4,N,N, ADINIT 00003

PA(0), IRRt RDIN? 00004
DWESIO tACI) ROIN!? 00005
MUIVALC (tA,tFS) P.IIIT 00006
CO010 to 1,41 lOIN! 0000?
tACK) x 0 ROINIT 00008

10 CQ4TtNUE ROIN! 00009
04 D i 20 ROINIT 00010
RET%MN RDINI? 00011

ROIN!? 00012
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iSBROTINE D1KC(CPTIME,PPTIME) OTICE 00002

c R 1WMN1 TO hOGT.E SYSTEM CLOMK OTIME 00004

PPTIM a 0DTI04E 00006

ED OTIM'C 0000?
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SUBROTINE REAX(I FILE, EADRANCIN, WFS, NS, LS, , , HID, READMX 00002
! ID, ITYPE, LRS, A, 4, N, PAIM, IRP ) READMX 00003

C READMX 00004
C RCUTINE TO READ A MATRIX CIN TAPK. CR DISK FILE. READMX 00005
C THIS WERS140N WILL CIRK WITH SEQUENTIAL FILES CLY. REAtMX 00006
C SCE VARIABLES ARE PASSED FCR RANOD4 OIERATICIN BUT REACMX 00007
C ARE NOT CURRENTLY USED. READNX 00008
C READNX 00009
C INPUT- REACMX 00010
c INFILE - TAPE N4JCBER CR LEFT ADJUSTED FILE NAME READMX 00011
C 4)%EAD - .T. SMART FCR'AT (NOT USED) READMX 00012
C .F. TELOOI FCRrAT READX 00013
C RANDIN - *T. RANl"0 FILE (NOT USED) READMX 00014
C .F. SEQUENTIAL FILE READHX 00015
C WS - NUMER OF FILES TO SFACE READHX 00016
C me - NiUSER CF MATRICES TO SPACE READ$X 0001?
C Is - LEVEL NUMBER TO SPACE (NOT USED) READX 00018
C NKR - iDEtWnIFIER (M,, CR tJ4EJi) (NOT USED) READ*4X 00019
C K - R(i DIMENSICN CF ARRAY A READtX 00020
C (IF RZO, MATRIX WILL BE LEFT IN /RSUFF/. IT WILL READMX 00021
C BE STCRED AS A RQi4-WZS MATRIX, NCOT AS A FCRTRAN READMX 00022
C CCLUN-WISE MATRIX. M-RCl ANC N-CQ.US ) REACHX 00023
C ID - NUMBER CF tCRDS AVAILABLE IN ID ARRAY REAI DX 00024
C IWOJT REArMX 00025
C ID - IDENTIFICATION ARRAY READNX 00026
C ITYPE - REAL, DIAG,,L, NALMIXED,CCMPLEX READ$4X 00027
C CUTP.T - REACMX 00028
C LRS - LEVEL NUMIER CF MATRIX READ (NOT USED) READMX 0029
C A - ARRAY CCNTAINING MATRIX REAtI4X 00030
C H - R DIt ICN CF MATRIX READIMX 00031
C N - CCIAM.# DIENSIC4 CF MATRIX REA0tX 00032
C PARjI, - ARRAY CF RMERICAL FAR,rERS STcRED WITH THE mAITRIX READHY 00033
C IRR - READCX 00034
C 0, NO ERR(R REArMX 00035
C 1, MATRIX SPACING, IS NE.GATIVE REACMX 00036
C 2, FILE SPACING IS NEGATIVE READNX 0037
C 4. MATRIX DIMENSIOS ILLEGAL READ4X 00038
C 5, .GT. K REALNX 00039
C IS00 + 16 EK(1NrERED AFTER MATRIX I HILE READMX 00040
C SKIPPING HATRiCES. READMX 00041
C READMX 00042

DIMEENIO4 I1(1), A(K,1), PARM(10), B(16) REACMX 00043
C REACMX 00044

CO#4 /RW.6T./ BFCCCE,IBFCNT, BLWFT(3280) REACMX 00045
C READMX 00047

DIMENSION I UPF(25 ), IPARM(IO)I8(16) READt4X 00(148
EQUIVALENCE (BUFF,I5UFF), (,IB) READMX 00049

C READMX 00050

LOGICAL NIPEAD,RANDIN READMX 00051
IRR x 0 READHX 00052

€ READt4X 00053

C DO FILE SPACING READMX 00054
C READMX 00055

I(FS) 215,230.220 READMX 00056
t5 CONTINUE REAW4X C,)057

IRR a2 READNX 0005-
GO TO 1000 READMX 00059



220COTI4LREADNX 006
00o22 tzt 9 s READ0X 00061

22 COTNU READNX 00062
B3UFE IN4 (ItILEAl) (31JVr(l),3tPT(IFC4)) REA004X 00063

31IF(W41TIWILE) 221.22,225 READNX 00064

225 CCWTtSU READ04X 00066
230 CC4tI14. *CADNX 00067

c ~READX C006

C 00 NThIX PACING REAN~X 00069

ZF(NNS) 235.250,240 READNX 00~l1
235 CCiTIN4E READHX 00072

TR= I READNX 003
c0 TO 1000 READNX 00074

240 CONINUE. READMX 00075
we = e. + H READ14X 00076

00 245 i--iwe READMX 00077
BUFFER IN (IILEe1) (BUF(1) BUFFVUBFCNT)) RCAD#4X 00078

241 CGETIHUE READNX 00079
IFP.DET,IWILE) 241,242,243 READMX 0008

242 CCWI ME READW4 00081
90 TO 245 REAVMX 00082

243 CCNTINUE REAt*4X W0083
15M = 9 4 (1+1)/2 REACI4X 00084

CO TO 1lo0 READMX 0005
245 CG4TINUE REAr.4X 00086

2 CNTII4C REArA4X 00087
C READIIX 0008
C READ 5 HEAE CARD READ4X 0006
C REAC$4X 00090

BUFFER IN (IWILE,1)((,(6) READMX 00091
am0 CChIktoE READNX 00092

Ir (U14TvIgILE) 300,310,305 READ4X 00093
305 CO4TINUE READ4X 00094

I = l1w* N6 +1 READMX 00095
WO TO 1000 READ)4X 00-096

310 CCNTINUE REACNX 00097
C READIIX 00098
C SET PARAMETERS AM. SIZES READMX 000O99
C READI4X 00100

10(z) =13(1) READIIX 00101
N :49(2) READMX 00102

N :13(3) READIIX 00103
"iN Z19(6) READIIX 00104

Do 325 1W7,O READMX 00105
PAR(J-6) = 801) PtEADIIX 00106

325 COW TI NE READIIX 00107
C READMX 00108
C TEST fOt FRPR SIZES READIIX 00109
C READMX 00110

iU(W.CT.0.AN).N.GT.O.AD.KTN.LE.IFCNT) GO TO 35C READMX 00111

IRR z 4 READMX 00112
GoCO l0o00 READIIX 001t3

350 ContuxA READIIX 00114
C READMX 00115

C READ THE ARRAY RAW 01
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- - --- --- 
T 

Win.ivWu -T

READWX 00119

410 CCHTINUIE REAONX 00120
IF (UNIT91I~FLE) 410,420,415 README 00121

415 CW4IN4.E READHX 00122
ImP 130 +Nm +1 READS4X 001234
GO TO 1t00 READ.4X 00124

4W CO4IN.t READNX 00125
c READ4X 00126
C IF K=G LEAVE THE *VATRIX IN THE BUFF AREA ANDI EXIT READMX 0012?
c IF K.GT.0 TRANSBRR BUFF TO ARRAY A READ94X 00128
c READM4X 00129

IF(K.LE.0) GO TO 1000) READMX 00130
C REAtHX 00131
C ThAMGIR BUFF TO ARRAY A READMX 00152
C READMX 00133

IFCIIYPE.EQ.HCO4PLEX) GO TO 475 REAlDNX 00134I
IX =0 READ4X 00135
00 4M ~, READMX 00136
IDO45 J--1,N REAtHX 0013?
IX =IX +1 READMX 00138
A(I.J) = BIJVCIX) READHX 00139

4M CCP4INUE REAC*4X 00140
GO TO 500 READI4X 00141

475 CO4TIt4. READ*X 00142
K2 K+ REAC94X 00143

CALL CBAFR(AK2,g.N,flLFF) READMX 00144
c READ04X 00145

D CWfINLE READMX 00146
C READMX 00147

1000 CO4TI ME REACMX 00148
RETIR?4 READMX 00149
Do READMtX 00150
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DE g~ j A(K2 )vRLVF(j) 
RE4DMX 00)152

c IN BuFF EADHX 00)154IX T 
IW Co eFARA 

CR I U T~ R0~ TRAN ARR~AY A READMX ~oI5

mm a WWIREADgX 00156DO tooREADNX 0015?D00100 J= , 
R D X 001590 0 1= 0i J+ 1 , 
R E A D q X 0 0 1 eV e X = D e +1 
REAN X 001l6 1A(IJ) = LVF(zX) 
READtqX 0O)A(I+1.J) BUFFCzX2) 
READMX 00:64100 CWINUIE 
READNX 00165RETURN 
READ04X 00)165

READMXq 00167
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SUBROUTINE WRTENX(IKUTFL, M.IT, RANOU, FS, N4S, LS, NMR, LtuG, WRTENX 00002

! Ks I. A, ITYPE. N, N, FARM, IRR ) %.RTEMX 00003

C R'TEMIX 00004

C RJTINE TO %RITE A MATRIX 0M TAPE CR DISK FILE. RTEMX 0005

C THIS VEISICN WILL CNLY W RK MITH SEAiNTIAL FILES. UTE4X 00006

c SOCE VARIABLES ARE PASSED FCR RAN"M OPEATIOi BUT 1.RTEMIX 00007

C ARE I CURRENTLY USED. WRTD4X 00008

c bRTE4X 00009

C ICUTFL - TAPE NUMBER CR LEFT-JUSTIFIED FILE IAME WTE4X 00010

C MRIT - .T. SNARK F(AMAT (NOT USED) %RTEX 00011

C .F. TEL0O1 FCRMAT (NOT USED). %1ATEMX 00012

C RANIJ - .T. RANDCC FILE (NOT USED) WTEMX 00013

C .F. SEQUENTIAL FILE (NOT USED) ATE)4X 00014

C FS - NUMBER CF FILE3 TO SPACE (SE. CNLY) I.RT04X 00015

C we6 - NUMBER OF MATRICES TO SPACE WTE4X 00016

C LS - LEVEL UMSBER TO SPACE (NOT USED %RTEMX OCOIt

C 1W - IDENTIFIER (OAE CR 9MUER) (NOT USED ) ?,ATEIX 00018

C LW. - LEVEL NUMBER CF THIS MATRIX (NOT USED ) ERTMX 00019

C K - RCO DIMENBICN CF A bAT94X 00020

C - (IF O MATRIX IS ALREADY IN /RCUFF/ ) %.RTD4X 00021

C Io - ARRAY COETAINING MATRIX WMlE RTEMX 00022

C A - AWAY CCNTAINING MATRIX WTDMX 00023

C ITYPE - REAL, DIAGAL, NULLMIXED,COIPLEX VRTEMIX 00024

C N - ROE DINIO510 CF MATRIX UPTX 00025

C N - CCLUMN DI6I CI4 CF MATRIX WRTEMX 00026

C PARIN - 10 WMD PARAITER ARRAY %RTEMX 00027

C IRR - ERROR RETURN TEMX 00028

C =0, NO E]RC URTE14X 00029

C to MATRIX SPACING IS NEGATIVE WTEMIX 00030

C 2, FILE SPACING IS NEGATIVE WTD4X 00031

C 4, WN DIMENSIO'B ARE .GT. IBGCNT WIRTE4X 00032

C 1500 Is ENCC'ERED ECr AFTER MATRIX 1/2 MILE WRTEMX 00033

C SKIPPING MATRICES. W.RTEMX 00034

C bRTEMX 00035

C WTE4X 00036

DICES1I4 ID(1)v A(Kl), PAR(10), B(16) WTEX 00037

DIN4SI04 19(16) bWTE4X 00038

GJI VALENCE (B,18) WTEMX 00039

LOGICAL 106AIT,RANDCU %IRTEM4X 00040

C WRTEMX 00041

COOCM /Ri&FF/ BFCCVCEIBFCNT, BUFF(3280) WTEMX 00042

DATA BFCCCE, IBFCNT SHBUFFSIZE, 3280 / WR'TX 00043

C RTE"D4X 00044

C WTEMIX 00045

C TEST F(R PROER SIZE %*TD4X 00046
€ WR TE, X 00047

I1Z s w" WT1X 00048

IF (ITYPE. Va. 14COHPLEX) ISIZ ISIZ+ISIZ R.D4X 00049

Ir(ISIZ.LE.IBFCNT) GO TO 205 bATO4X 00050

IRR a 4 %RTE4X 00051

60 to ow WTIEX 00052

c W.RTEX 00053

to CWTII ,RTEMX 00054

ilr(K.LE.0) GO TO 300 %WTENX 00055

If(K.GC. W) GO TO 210 VATEtX 00056

IRR x 5 uRTEMX wa57

GO TO 1000 tWRTEN)x 0,1058
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c LIO FILE SPACING 1TN 06

c %RTEqX 00063

ti1 CO4IU QEM 0

220 COINUEWTKX M

235 CaOTIM.E WTE4X 00069

DO TO 1I0 (IUFm)(BF 1,BFFRBCMVTE14X 00081
260 ccWI ME VATEX 00082

MUIMIRL 22,n,2 VA TERX 0003
2 D OW25INUE~ VRT04X 00084

c J! IN(OTL1 BF(1,LFIFN) TEMX 00085
241 ATI SPACING. %RTEqX 00086

I (NTI) TL 241,2 42,243 WTMX 008
242 CONITINUE WT4X 00088

GO TO 245 IPT4X 00081
24 CG4TI NE %QTD)4x 00090

Ne H + (1+)/ VATEMX 00091
DO TO5 1000 M WTEHX 00092

245 FE C IN (IU'.)(UF(),BF IBCT RTEMX 00093
21 CCWITIME V&TEMX 0C094

IFCNTI1TL 4,4,4 URTENX 00095
24 CONTINUE B EDW E~ TEMX 00096

C O 4 %RT4x 0009
20 CCINTINUE UPT-34X 00098

3(=1) SW +D(1) 2 WRTEX 00099
GO(2 TO 10 WTEMX 00002

245 3 CW N WT4X 00013
3(40 OTIU 'uATEMX 010

135 0 TEMqX 00035
11CRATE) : EDE REO12 ATEX 0006

3(I s AN(-) TE)4X 00067
300 CCNIMJC VATEMX 0008

Is (2 TEMX 00108
IS (3(L) O TO 400 TEX 00109
5 (4 0VTEMX 0010
Is (5) =RA A INOWfE TEMX 00111

C 90 = SA TEMX 00112

IP(KI.CQ7HC*LX GO TO 375 WTEMX 00113
c %PRTEKX 00114

C Nor COMPLEX PUT INTO BUFFER. WATE*4X 00115



C WTEMX 00116
IX =0 W.TE4X 00117
00 350 1=1,IN %TX 00118
DO0350 J=1,N WTE4X 00119
IX =IX + I W.TEMX 00120
SUF(X) zA(I,J) WTE)NX 00121

350 CONTINUE MTE4X 00122

GO TO 400 W'TEHE 00123
c WTE4X 00124

C COqR..EXv CALL ROJTINE TO STORE INTO BUfFER. %eTE4X 00125
C ATFMX 00126

375 CONTINUEC URTEMX (.1127
K2 = hKWTE4X 00128
CALL COeUF(A,K2,,N,BUFV) WTEX 00129
IX =2*#t4 VRTEMX 00130

C WTD4X 00131
AM0 CCHTINUE WT3X 00132

C tIRTE4X 00133
C WITE THE 8 HEADER RECCJRD AND THE BUFFER ARRAY RECORD '#TEMX 00134
C WTE)N 00135

3LFTR CUT CIOJFL,1) (B(1),B(16)) %QTEIX 00136
W0 CCNT I N.E UATEXX 00t37

IF (L*UT,IOJTFL) 500,510,510 WRTE4X 00138
510 COWTI NUE WRTE4X 00139

C W'RTE4X 00140
WJ1rER CUT UCUJTFL,1) (BUFF (1),BUF (IX)) VATEIX 00141

92 CONIuRE WRTE4X 00142
IF (IAIIT,ICIJTFL) 520,530,530 WTEMX 00143

530 CONINUEL bATEX 00144
C WRTEMX 00145

1000 CONT I NU WRTEMX 00146
RETLIR N WRTEMX 00147

END WRTEMX 00148



SUBROMINE COIBUF (A,K2 M, N, BUFF) WRTEMqX 00149
D114ENSION AtK2,1),BUFFCI) WRTEqX 00150

c "S CCMPLEX ARRAY A IWTO BUFFE BUFF W.TENX 00152
c %RTEMX 00153

IX = 0 %TE4X 00154
1 X2 mm TB4X 00155MM4 t4*1 1WTEMX 00156

00 100 Tz.*M,2 %.ATENX 0015?
DO 100 J=I,N WTE4X 00158IX IX +1 WTEMX 00159

Ve V +I W~TMX 00160
DUFF(IX) A(I,J) WRTEMX 00161

100 CCNTI NE 
%RTEX 00163RE-rURN 
WTD41 00164

DOC WIETMX 00165
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OVELAY (AF)EOX, I o1) DATAPP 00002
FRORAM DATAPP DATAPP 00003

COMMON~ /CCAJTRL/ PREVEX,04401H, TITLEMS, PRVGECt4,FRVCCE,CIHW,DIHTo CC*4TRL 00002

1 DEFAULT CC#ITRL 00003
LOGI CAL PRVGECN, RVHCCE, IIHW, D!HT ,DEFAUT CCW4TRL 00004
CCW4'0H ICBLW XI4AO4 ,NtCCES,NTSLCP, WVALS , S"4X)THNEG, CRDFI T, PICBLM 00002

I EXAIC,SUBDV,R.YWO FRCBLM 00003
LOGICAL SN00I,CfFIT,EXAlCSLADV,F.YWXM PRC13LM 00004
CCW.4N /FILES / NTS,NT6,INTAFE,INFSPNPAIC,16P-AIC,t.ajTP, FILES 00002

1 I(1FSP,MCCESCIVPSC,IG EC$C,'!WTFSC,IAICSC FILES 00003
C044C*4/ KERN / ERR MXKN IKRN PKN SPT.W6-ERN 00002

CC24.ON /KVAL / IKVAL,2Q(VAL(20), WS(20) KVAL 00002
DIMENSI ON )lUIC20) DATAPP 00009
EQUIVALENCE OKI( dKQVAL) DATAPP 00010
COCCM /IOCC)JT/ C LAIC,CSPAIC,WrGECM,WrWlF,WrSLWrBL, w(BOX, IOCCNT 00002

1 FRPAIC.PrSAIC,FRMCCS,FRCCEV, W, RSW, RVP, 10CONT 00003
2 FRBL,PRDCP, FRG4F, FRGC, I$L, IRLW, FRt~I, RCM BCSF1RB 00001

EQUIVALENCE (IiU~qM, ICOaT 00005

LOWICAL O~tAICCSAIC,WT.EC4SWTGF,WrSL WrBL i PRBOX, FRFAIC, ICC*T 00006
I FRSACo FRMS , CEFs RLW, FRSW, FFVPo PRBL , RSL, FRGMF, I(XCON 00007
2 FRC~ PRMDUFLW RFCCSFRB 00002

cctwam/ "MES/ SYM, SYMT, wrY EW, MTYPET M0CCO 00002

COWOH fGErJ4TY/ CCLNNLBV)SJDMPCSICNUF GEO4TY 00002
I 9IsDIBETA,BIS,BIBTAS,4.AX,W.AZ, PSIW, GECMTY 00003
2 K)W,14MTBWS BW, IfBBW, M)SW, WBSW. irBPSW, CEC4TY 00004
3 1 XW XCEMT GEO-ArY 00005

LOGICAL CCFLAN GECHTY 00006
C04CY4 /SM4W ISPWIG9D (10), IBCXC10), IDMI) ZLC(t0) SAMP.W 00002
COOCIN /CHECKW/ CPFEC~WCPICF, CRSCRGFF CHEOKP 00002

LOGICAL DPPCPR, GEOCPRv W-CCFRs AICCtR,tb6CFR, SMCR, GAFCFR 04ECKR 00003
8MIVALENCE (OIECKPR, DPPCFR) DATAPP 00016

LOGICAL O4ECKPR DATAPP 00017
CCW<N /ARRAYS/ KBXC1LW, LBXCLW, LECOXCCKBXCDTLBXCDT ,KJALR4,LJALFH, ARRAYS 00002

I KALAKKERI&.,LKERNt,KFNTRM,LPNTRM,KDEFSL,KELR1I, ARRAYS 00003
2 LMCCES ,KPNTSD, LPNTSD, KSDW, LSCW., KPW1rW, LPNTCW, ARRAYS 000034

's KDWLDW,KTVP, LTVP ARRAYS 0000
LOGICAL WWITRANC,MEADRANDIN FT NXI 00005
INTEGER CAM C AIC FTNX1 00006
EQUIVALENCE (I'AO CH) DATAPP 00020

REAL WCH DATAPP 0002t
DATA VEC /ICAFleCX EXC / TN3I 00007
NMLIST /CARDSB / XAO4 DATAPP 00022

tWCUST ICARDC / DEFALT, R(EC, wE, SY, TY PEW, rY PET, DATAPP 00023

1 IE4MFDIf~DIHT,ISVLW,WrC*FWrBL, DATAPP 00024
2 FRG4MF.FRBLPRSL, PRPAIC,FRSAIC, RCCEF, FRMCCS, DATAPP 00025
x PRDCrR("~ClPRLWtR4jRUW,RCM, DCSF1RB 00003
3 PRDCC, RDWPFSW, FRV"3, SIDV, EXAICI SMCM. ,NDEG, DATAPP 00027

4 DPPC9R,CC(XR,VOCCPR,AICCRI4CR,S4CFR,CAFCPR, DATAPP 0002d
5 WIlGACRDIT,..YWM OATAPP 00029
PANEIST /CARDI) / CICt*KC,CACINAICIWAPE,NCJTP,1ISPIO.*SP VATAPP 00
WHSELIST /CARDE / )KI s S, VAL DATAPP 00032
~I4T x FVALSE. DATAPP 00033

RANOJ 2 FPALSE. DATAPP 00034

WMQEAD x FUALSE. DATAPP 0003S

RANDIN = FALSE. DATAPP 00036
IF(PREVEXt.CQ.EXEC) GO TO 200 DATAPP 00037

044CH = 0.0 CATAPP 0038
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C DATAPP 00039
C SET CON1TROL PARAMETERS TO DEFAULT OPTIONS DATAPP 00040

DEFAULT =.FALSE. DATAPP 00041
100 COT!iNU DATAPP 00042

P .FALSE. CATAPP 00043
VRVIE = FALSE. DATAPP 00044
gyM = 1.0 DATAPP 00045
IYPEW = 2 DATAPP 00046

NTYPET = 2 VATAPP 00047
IIURF = I DATAPP 00048
DI0NW .TRUE. DATAPP 00049
DIHT = .TRUE. DATAPP 00050
IS*1W = 0 DATAPP 00051
WG =AF .TRUE. DATAPP 00052
Wr: .FALSE. DATAPP 00053
FRGNAF = .TRUE. DATAPP 00054
RBL = .FALSE. DATAPP 00055
FRSL = .FALSE. DATAPP 00056
R RAIC = .FALSE. DATAPP 0057
FRSAIC = .FALSE. DATAPP 00058
FRCEF =.FALSE. DATAPP 00059
PRNCS = .FALSE. DATAPP 00060

.RBOX = FALSE. DATAPP 00061
VDW = .FALSE. DATAPP 0006

PRSW = .FALSE. DATAPP 00063
PRDCP = .FALSE. DATAPP 00064
PRG&AC = .FALSE. DATAPP 00065
FRLW = .FALSE. DATAPP 00066
FRW = .FALSE. DATAPP 00067
PRIUW = .FALSE. DATAPP 00068
IRVP = .FALSE. DATAPP 00069

= FALSE. BCSFRB 00004
SUBDV = .FALSE. DATAPP 00070
EXAIC =.FALSE. DATAPP 00071
SMO = .FALSE. DA1APP 00072
(NDVIT = .FALSE. DATAPP 00073
NDEv = 0 DATAPP 00074
NCW.A = 0 DATAPP 00075
.YWOOD .FALSE. DATAPP 00076

DPPCFR = .FALSE. CATAPP 00077
GCCPR = .FALSE. DATAPP 00078
,ODCPR = .FALSE. DATAPP 00079
AICCFR = .FALSE. DATAPP 0C80
N6CPR = .FALSE. DATAPP XI81
SMCPR =.FALSE. DATAPP 0(082
CAFCI= .FALSE. DATAPP 00083
PREVEX = EXEC DATAPP 00084
IF(DEFAULT) 400,300 DATAPP 00085

20 CONTTI NUE ATAPP 00086
OOACM = X4ACH DATAPP 00087

300 CONTI NJ DATAPP 03088
READ (NTE,9005) TITLE DATAPP 00089

WaOs rCRIAT (AI0) DATAPP 00090
READ(NT5,CARVB) DATAPP 00091
IF(XMACH.CT.1 .0) CO TO 310 DATAPP 00092
WITE (NT6,8005) X ACH DATAPP 00093
CALL FLUSH(t) DATAPP 0009'

E18



310 COMT I WE DATAPP 00095
I F MA4CHv. 1 .2) GO TO 320 DATAPP 00096
%1TE (NT6,8'J10) DATAPP 00097
GO TO 350 UATAPP 00098

320 CCNTII4: IDATAPP 00099
IF(XACi.LE.3.0) GO TO 350 DTP 0o

c DATAPP 00100
C MACH NO. GREATER THAN 3.0 UATAPP 00102

!FC(MA4.LT.5.0) GO TO 340 DATAPP 00103
AITE (NT6,8015) X)4A04 DATAPP 00104
CALL FLUSHM(1 DATAPP 00105

340 CCINTP4.E DATAPP 00106
WITE (NT6v80l20) DATAPP 00107

350 CCIWINUE DATAPP 0010
6W05 FCR,'AT(5aI0*** POACH WI4ER CF LESS THAN 1.0 CAN NOT BE USED. DATAPP 003109

1 14HMAOi I&*MER =E15.6, 6H ** ) O)ATAPP 00110
6010l F RIAT(6LJM*** WRING, - POCH1 ?iJ4ER LESS THAN 1.2 IS BEING USED. DATAPP 00111

I ***) DATAPP 00112
6015 FCRPAT(43I{)*4* MACH INWER C4REATER THAN 5.0. XPAH E15.6, IIATAPP 00113

1 M51 FRCGAM TERMINATED. ** DATAPP 00114
60W FCR4AT(64HO*** %.ARNING, POC NUM GR~E EATER THAN 3.0 IS BEING US DATAPP 00115

lED. *.* DATAPP E0116
READ (NT5,CARDc) DATAPP 00117
IF(SLSDV)500,510 DATAPO 00118

500 NSLSDV =3 DATAPP 00119
GO TO 515 DATAPP 00120

510 N6'2DV =1 DATAPP 00121
515 CCNTINUE UATAPP 00122

C DATAPP 00123
IF(DEVAULT) 100,400 DATAPP 00124

C DIATAPP 00125
C CARD D DATAPP 00126

400 CG4TINUE DATAPP 00127
OkIC = 0 DATAPP 00128
NIac = 0 DATAPP 00129
(3AIC =0 DATAPP 00130
NSAIC =0 DATAPP 00131
INrAPE =0 tATAPP 00132
ICJTP = DATAPP 00133
IWE3P =0 DATAPP 00134
IJFSP =0 DATAPP 00135

READ (NTS,CARDD) DATAPP 00136
C DATAPP 00137

IF(CAIC.Ea.0) G0 TO 520 DATAPP 00138
WLAIC = CIC DATAPP 00139
GFLAIC .TRUE. DATAPP 00140
co TO 530 DATAPP 00141

sm CC*ITIwPE OATAPP 00142
NLAIC x0 DATAPP 00143
OPLAIC x .FALSE. DATAPP 0014"

530 COWTIlix DATAPP 00145
IF(NAIC.EQ.0P 4O TO 540 DATAPP 00146
NPLAIC z NAIC DATAPP 00147
OPAIC = FALSE. DATAPP 00148

540 C0NTI"& DAYAPP 00149
C DATAPP 00150
C DETERMINE OPT1ct4S OF SPATIAL KEREL.S DATAPP 00151
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IF((ZAIC.ELZ.0) GO TO 560 DATAPP 00152
M5PA1C =cVMIC DATAPP 00153
(3PAIC =-RU DATAPP 00154
40 TO 510 DATAPP 00155

5690 Cowl ME DATAPP 00156
tOPAIC =0 DATAPP 0015?
CSPAIC =.FALSE. DATAPP 00158

570 co4Titax DATAPP 00159
IFtISAIC.Ela.0) GO TO 580 DATAPP 00160
ISPAIC = NSAIC DATAPP 00161
(SPAIC = FALSE. DATAPP 00162

300 CN&UEDATAPP .00163
C DATAPP 00164

IF (ICJTP.NE.0) GO TO Go0 DATAPP 00165
IFCW"F)~ WITE CN69041) DATAPP 00166
IFCWrBL ) MITE (WT6,9042 DATAPP 00167

W F ALSE. DATAPP 00168
WMNU = .FALSE. DATAPP 00169

WD0 CG4TI NaL DATAPP 00170
C CARD E DATAPP 00171

DO0610 1I12 DATAPP 00172
)KSCI) =-1. CATAPP 001T3
Wl (I) =-1 . DATAPP 00174

Sao CCt4TIRE DATAPP 00175
READ(W5,CRDO DATAPP 00176
DOO I1--62) DATAPP 00177
IF0KS(I).NE.-.0.CR WlQ(1().NE.-I.0) GO TO62 DATAPP 00178
MWVALS =1-1 DATAPP 0000~
GO TO 625 DATAPP 00180

WD CONTIt4L DATAPP 00181
PWVALS = 2 DATAPP 00182

025 COITIN4E DATAPP 00183
c DATAPP 00184

MITE (MrS,957) DATAPP 00185
MAITE (PT6.9501) DATAPP 00186
MAITE (WT6,9551) TITLE DATAPP 00187
bAITE CtHT6,9580) MbACH OATAPP 00188
IF(DEAULT) MAITE (NT6,9575) DATAPP 00189
IF(SYM.EW.1.0) MAITE (NT6,9552) DATAPP 00190

IVSY.E.-.MbITE (NT6,9553) DATAPP 00191
IF (PLY'WO) VAITE (NTf699554) DATAPP 00192
Ir (DPPCPR.AtID.PLYW3M) bAITE (WT6,9558) DATAPP 00193
IP'C.NOI.S.SDV) MITE (WT6,9572) DATAPP 00194
IF("MCV W.ITE (NT6,9573) DATAPP 00195
IF (84.V .AM4. IROEA WF. 0) bAITE (NT6,9546) WOWCEA DATAPP 00196
IT(NUR.F.Ef.1) WAITE(NT6,9556) DATAPP 00197
IF(N5M.F.EQ.2) VAITE(NT6,955?) DATAPP 00198
IF(.WCDr.EXAIC) bITE (NT6,9576) DATAPP 00199
IFr(EXAIC) MAITE (t1T6,9577) DATAPP 00200
IV(CRDFIT) SMOOTHf =FALSE. DATAPP 0021
ircs'eoov") MAITE (NT,9581) INCEG DATAPP 0020
I7(CRVUIT) MAITE (NTGr,9585) IIDEG DATAPP 00203
If (.N~r. (SMOOTH .CR. CRDFIT) .CR. N(EG .LE. 10) GO TO 630 CATAPP 00204
PCEG t 10 DATAPP 00205
MAITE (HT6,9043) II)EG DATAPP 00206

630 CON~TINU)E DATAPP 0020?
IF(FPRBOX) VAITE (t4T6,9569) DATAPP 00208
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!F(FRCCEF) %A It C476NT,9582) DATAPP 00209
!FPRMCCS) WITE (NT6,9568) DATAPP OC210
IF(PRFAICI WI1TE (NT6,95A3) DATAPP 00211
IF(PRSAIC) URITE (NT6,9584) DATAPP 00212
IPFCW P. ITE (w46,95?0) DATAPP 00213
Iv'(PSW) %CITE (NT6,9578) DATAPP 00214
IF (PRIM) WITE (NT6,9544) DATAPP 00215
iF (PIM WRITE (NT6,9545) DATAPP 00216
IF(PRVP) '41TE (NT6,95?1) DATAPP 00217
IF(PRBL) WITE (NT6,9565) DATAPP 00218
IFCPRsL) W.ITE (W~6,9566) DATAPP 00219
IF(PRcm) RITE (NT6.956t) DCSFIRB 00005
IF(PRL)CP) WITE (H6,9W4) DATAPP 00220
IF(FRG'MC) WITE (NT' ,9543) DATAPP 0022
IF(PRGMF) WITE (Wr6,9564) DATAPP 00222
IFWrBLU WITE (NT6,9562) DATAPP C0223
IF(WTrlAF) WITE, (NT6,9561) DATAPP 00224
IF(PRVGjEo4) WeIT (WT6,9531) DATAPP 00225
IF(PRVHCZD) WITE wrS6,9532) DATAPP 00226
IF(xHyF~.EL1)RITE (NT6,9533) DATAPP 0022?
IPooTYFfU.E1R.2)WUpTE (NTs,9534) DATAPP 00228
I(TY.Q.3)wRITE (INT6,9S35) DATAPP 00229
IFUBLURF.Ea.1) Go To 650 DATAPP 00230
IF(I4TYPET.E9.1)WITE (NT6,9536) IDATAPP 00231
IF(K1yFT.EQ.2)'WITE (I1T6,9537) DATAPP 00232
IF(HYPT.E.3)RITE (NT6,9538) CATAPP 00233

SW CCNT!IU DATAPP 00234
IFCC!IW. WRITE (I.T6,9539) DATAPP 00235
IF (NSURF.Va.1) GO TO NO DATAPP 00236
IF(DIHT) WITE (NT6,9540) DATAPP 00237

OW CCNT! t&E DATAPP 00238
ER=0.01 CATAPP 00239

IFCExAI) oj~R 0 .0001 DATAPP 00240
C DATAFP 00241
C THIS SET CF VARIABLES ARE DIMENSIC4 SIZES FCR ARRAYS. CATAPP 00242
C THE NLUSER IS THE DIMENSICN CF 'THE ARRAY. TCATAPP 00243
C RCR D0UBLE DIMENSIIOED ARRAYS IT IS THE LARGEST WK4E1R, CATAPP 00244
C NIX THE PRCDJCT OF THE TVZ) DIMENI6106. DATAPP 00245
C CATAPP 00246

KKERP6.= I DATAPP 00247
LKCRNL 1640 DATAPP 00248
L5MLCDW =IM DATAPP 00249
L8XCDT =931 CATAPP 00250
LawC 8 DATAPP 00251
UJALPH =M0 DATAPP 00252
LPNTRH =100 DATAPP 00253
WIES = 1000 DATAPP 00254

LPNTSD =90 DATAPP 00255
LsDW smDATAPP 00256

LPNTDW: 100 DATAPP 0025?
Low 2 1275 DATAPP 00258
LTVP =2w0 DATAPP 00259

C DATAPP 00260
WITE (WI'6SMO) DATAPP 00261
bAITE (NF6,E00) CA!C,tICSAICoNAICINTAPCI*SPNMtJP,OJVSP DATAPP 00262

C DATAPP 0026
GDOl 7CRMT(IN0/45X, 39+4THE FOLLOo4$4G TAPE SETUP IS REQUESTED - ) CATAPP 00264
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em0 FCRMATC5lX,.QXD AIC TAPE =*,13,i51X,*NEW AIC TAPE =*,I3,/ DATAPP 00265

I SIXo*O..D SPATIAL AIC TAPE =*,I3,/1X.*NEW SPATIAL AIC TAPE =*,13, DATAPP 00266

2 / 5lX,.IINPUT DATA TAPE =*,13,* SPACED*,I3,* FILES,* DATAPP 00267
3 f 5IX,*CIJTPUT TAPE =*,13,* SPACED*13t* FILES,* /)DATAPP 00268

c DATAPP 00269
C PRINT THE WZVAL OR WS ARRAY. DATAPP 0027M

C DATAPP 00271
IF(W@l (1).E 100 G TO 700 DATAPP 00272

WITU NT6, 6003) DATAPP 00273
lRITEQNr6,6004) 0(1 (I,1~,NVALS) DATAPP 00274
GO TO 900 DATAPP 00275

C DATAPP 00276
700 CON4TINUE DATAPP 00277

IFOKS(I).Q.-I.0) GO TO SW DATAPP 00278
%WITE(WIS,GMS0) DATAPP 00279
WIT~mte6 o KSI)I~,WVALS) DATAPP 0028
Co To goo DATAPP 00281

C DATAPP 002M
am0 CONT! taE DATAPP 00283

WITE(NT6,6006) DATAPP 00284
C DATAPP 00285

9W0 CCAfTI NU DATAPP 00286
c DATAPP 00287

GO03 PCR~'T(lI3,29X, *THE FClLLO~dING IS THE REDUCED FREQUENY ARRAY BASE DATAPP 00288
ID ON ROK LENGTH* /) DATAPP 00289

=25 FCRHMAT (IH0,29X, *THE FCLLOEING' IS THE REDUCED FREQULENCY ARRAY BASE DATAPP 00290
ID ON WING SMq-SPANJO /) DATAPP 00291

G£D4 FCRMAT(lH / C3IX,6F11.5) )DATAPP 00292
G)06 FORAT(4H*0 ARNI NG - NO REDUCED FREQENI ES SPECI FI ED. DATAPP 00293

I 51H PROGRAM WILL TER~MINATE AFTERi GEOMETRY SECTION * DATAPP 00294
C DATAPP 00295
C DATAPP 00296

11M RETURN DATAPP 00297
9500 VCR)T(IHI29X,58CH),/30X,1H*,56X,1H*,/30X,58H* UNSTEADY AE DATAPP 00299

1RICCYN!CS CF WING-HCRIZONTAL TAIL *,/3Xt1H*,12X,*CCFIQAATI DATAPP 00300
2C6 IN SI.ERSOGC FLC'J*IX,IH*,/30X,IH*.56X,IH*,/30X,58H* PREP DATAPP 00301
SARED UNDER~ CONTRACT NOa. AF 3361 5-70-C-1126 *,/30X,IH*,20X,*RO DATAFP 00302
4.IECT NO. 1370*, 2a)XIH.,/30X,IH*,56X,IH* ) DATAPP 00303

9601 VC7RMT(30Xt1H*,5X,*ClR DEPARTMENT CF 7HE AIR FCRCE*,19X,IH*t DATAP!I 00304
I 30X,IH*,10Xs*AERC&kUTICAL SYSTEM4S DIVISIOWM, 17XIH*, / DATAPP 00305
2 30X.IH*.IOX,*AIR FcRCE FLIGKT DYNAM4ICS L.ABORATCRY*I0X.IH*, / DATAPP 00306
3 30Xo1H*vI0x,IKT-ATTERSC,4 AIR FORCE BASE*,15XIH*o DATAPP 00307
4 30XIH*t56X,IH*s / DATAPP 00308
S 30X.IH..5x,*BY THE BOEING CO4P-AN*,28X,IH*, /DATAPP 00309
6 30X.II1*#l0X4CC4ERCIAL AIRFt.ANE DIVISICN*,18X,1H*t DATAPP 00310
7 30X,IH,0X,*SEATTLE, WSHINC-TOtW, 27X,IH*, /DATAPP 00311
S 30XIH*.56XIH*,/ 30X, 58 (tH*),/ ) DATAPP 00312

9041 7CRl0T(T2H1*** WARNING NO O UTPUT TAPE .AS REQUESTED FOR GENERAL DATAPP 00313
JIIED FCRCES. *** )DATAPP 00314

9042 rCR'AT(63H0** WARNING No OU~ TPUJT TAPE bAS REQUESTED FOR BOX LIF DATAPP 00315
STS. *" ) DATAPP 00316

9043 fCRl0AT(5"4*** W.ARNING O- RDER FOR VELOCITY POTENTIAL SMq00THING DATAPP 00317
1 38H TOO LARGE:. IT HAS BEEN REDUCED TO .12. 4H ***) DATAPP 00318

9551 FcRMAT(1HO#5X,7HTITLE -#13Xt8Al0,13X,7H- TITLE /1fH2/45X, DATAPP 00319
I 37HTIIE FOLLOWING OPTIC*M ARE REQUESTED - /)DATAPP 00320

9531 FORMAT(5lX,*GCCTRY FrC. PREVICU.S CYCLE* ) DATAPP 00321
9532 FCRIIATS1jx,*.CE SHAPES FRCD4 FREVICAJS CYCLE* )DATAPP 0f3522
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9533 FCRMAT(SIX,*$4tKAL INPUT FCR WI NG IS POLYNO4IAL COEFFICIENTS* ) DATAPP 00323
9534 FCITAT(51X,*$rCAL INPUT FCR WING IS ARBITRARY LCATICNS FCR SURFAC DATAPP 00324

IE FITTING * ) DATAPP 00325
9535 FCRMAT(S1X,*HOAL INPUT FCR WING I-5 BOX CENTER VALUES* ) DATAPP 00326
9536 FCRMAT(SIX,*MCCAL INPUT FCR TAIL IS POLYNOMIAL COEFFICIENTS* ) DATAPP 0032?
9537 F(:RMAT(5IX,* r.AL INPUT FCR TAIL IS ARBITRARY LCATICNS FCR StJRFAC DATAPP 00328

IE FITTING * ) DATAPP 00329
9538 FCRMAT(51X ,t4CtOAL INFUT FCR TAIL IS BOX CENTER VALUES* ) DATAPP 00330
9539 FCRMAT(51X, *DIHEDRAL WING INFLUENCE CALCULATED* ) DATAPP 10331

9540 FCRMAT(51X *DIHEDRAL TAIL INFLUENCE CALCULATED* ) DATAPP 00332
9542 F]RMAT(5IX,*PRINT PiESSURE DIFFERENCE COEFFICIENTS* ) rATAPP 00333
9543 FCRMAT(51X,*PRINT GENERALIZED AERCDYNAMIC COEFFICIENTS* ) DATAPP 00334
9544 FCRMAT(51X,*PRINT LONGITUDINAL IASHES ALONG SAMPLING CCRLS*) DATAPP - J335
9545 FCRMAT(S1X, *PRINT N(AMAL %ASHES* ) DATAPP 00336
9546 FCRMAT(51X,*EFFECTIVE SUBDIVIDED AREA CF*,13,* ROC6 REQUESTED* ) DATAPP 00337
9552 FCRMAT(SIXt*SYMETRIC AtALYSIS,) DATAPP 00338
9553 FC]RAT(51X, *ANTI-SYMMETR IC ANALYSIS0) DATAPP 00339
9554 FCR,4AT(51X,*.PLYW0 CPTION IS USED. (F.ANFRM BCUJNCARY CETERMINED rATAPP 00340

IBY BOX PATTERN.) *) DATAPP 00341
9556 FCRPMT(51X,*SINGLE PLANFRM ANALYSIS*) DATAPP 00342
9557 FCRMAT(51X,*ANALYSIS FCR 2 PLANFC]MS*) DATAPP 00343
9558 FCAAT(IH1,100(IH)///* THE SPRUCE GOOSE IS LOGGE * 1/114), tATAF'P 00344

1 100(IHS) ) DATAPP 00345
9561 FCRMAT(51X, "ITE GENERALIZED AIR FCRCES CN TAPE*) DATAPP 00346
9562 FCMAT(IX,*WITE BCA( LIFTS ON TAPE*) DATAPP 00347
9564 FIRMAT(51X,*RRINT GENEALIZED AIR FCRCES*) DATAPP 00348
9565 FCRMAT(51X,*FRINT THE BOX LIFTS*) DATAPP 00349
9566 FCRMAT(51X,*FRINT THE SECTION LIFTS*) DATAPP 00350
9567 FCRMAT(SIX,* SECTICN MOMENTS WILL BE CCOPUTED WITH MCCE SHAPE OC4E*/ BCSFRB 00006

1 51X,* ASSUIED FCR THE PITC0 MCCE.* ) BCSFIB 0000?
9568 FCRMAT(51X,*:INT MI4CE SHAPES USED*) DATAPP 00351
9569 F(RMAT(5IX,*PRINT THE BOX PATTERW) DATAPP 00352
950 FCRKAT(51X,*RiINT THE UP64SHES ALONG SAM.IN. CHJZCS*) DATAPP 00353
9571 FCRMAT(51X,*FRINT THE VELOCITY POTENTIALS*) DATAPP 00354
9572 FCRMAT(SlX, *BASIC (UNSUBDIVIDED) ANALYSIS WILL BE USED* ) CATAPP 00355
9573 FCRMAT(5IX,*GUBDIVISIN WILL BE APFLIED*) DATAPP 00356
9575 F(RMAT(51X,*ALL PARAMETERS SET TO -- FAULT VALUES*) DATAPP 00357
9576 FCRiMAT(51X,*APfROXIMATE KERNE..S WILL BE USED*) DATAPP 00358
9577 FCRMAT(5IX,*EXACT KERNELS WILL BE USED*) DATAPP 00359
9578 FCRItAT(5IX,*FRINT THE SIDEASHES ALONG SAMPLING CIRDS*) DATAPP 00360

9500 FcRmAT(lx,$mACH NUMBER = *, F8.6) DATAPP 00361
9581 FCRMAT(51X,$VELOCITY POTENTIALS WILL BE SMOOTHED BY A LEAST-SQUA*, CATAPP 00362

1 *RES* / 6IX,*Pa.YNOIIAL SURFACE FIT, OF CRDER*,12,iH./ DATAPP 00363
2 61X,*(0 PROGRA DETERMINED.) * ; Di rAPP 00364

9582 FCNAT(SIX,*PRINT 1CE SHAPE PCLYN10AL COEFFICIENTS, IF AVAILAB*, DATAFP 00365
1 *..E * ) DATAPP 00366

9583 FCRMAT(StX,*PRINT THE PLANAR AIC ARRAYS USED * ) DATAPP 00367
9584 FCRMAT(51X,*PRINT THE SPATIAL AIC ARRAYS USED * ) DATAPP 00368
9585 FCFZAT(5IX,VL0CxITY POTENTIALS WILL BE SMOOTHED BY A LEAST SQUA*t DATAPP 00369

1 *RES* / 61X,*PCLYNCHIAL 0C(RMISE FIT, OF CR$ER*,12,IH./ DATAPP 00370
2 G1X,$(O PROGRAM DETERMINED.) $ DATAPP 00371

END DATAPP 00372
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ldRLAY (AFMBOXo,1 CGI4Bx 00002
PROGRAM GE~eX G*EOMX 00003

C THIS OVERLAY READS ALL GE04MTIC INFCRMATIC*4 (CARDS G TO L, CR OEcwPX 00004
C FROM4 TAPE) AND CCOMPUTES THE INTERNAL GEOMETRY NECEDED GEOMBX 00005
C ERRCRS IN GEOMETRIC DEFINITIONS5 ARE CAUGHIT GCIEX 00006
C ALL GEOMETRY IS NO4-DIMENIO&ALIZED BY BOX WIDTH (LENGTH) GEC,6X 00007

C BOX CODES ARE DEFINED - GECMBX 00008
C 0 = N~rUSED GEOMEX 00009
C I =OPANFCRM GEOMEX 00010
C 2 =DIAPRAGM GEO4BX 00011
C 3=UKEGE048X 00012
C ALPHA ARRAY, FRACTIONA~L PART CF EDGE BOXES, IS CCMPJTED GECMBY 00013
C )aI4' PLANAR AIC ARRAY SIZE IS DETERMINED GECX 00014
C PCR EACH OKRO REQUIRIG A SPATIAL AIC ARRAY, DETERMINE GEpcI4x 00015
C MICH1 AIC ARRAY TO USE (KPT.A., KPTTT,KPTWT,DpTwLT) GECMBX 00016
C EL, THE VERTICAL DISTANCE SEPARATING THE SURFACES GEC>SX 00017
C YDAR, ThE HCRIZCITAL OFFSET GECMBX 00018
C MUAIC ARRAY, A MAP CF NEEDED AIC VALUES GE0CBX 00019
C GE04BX 00020

CO"C /CGITRL/ PREVEX,CwACH, TITLE(8) FRVGECM,RV)CCE,DII1WDIHT, CCt4TRL 00002
I DEFAULT CCNTRL 00003

LOGICAL PRGCPYOE IW IT EAL CONTRL 00004
C04"2 /PRCBLM/ XMAC, NOES, NrSLC, VALS, SMOOCTH, NEG, CRDFI T, PRCILM 00002

1 EXAIC,3sUBDV,PLYW0OT) PRCBLM 00003
LOGI CAL SMOTH4, CRDFI T, EXA I C, SUBOV, R.YWXD PRCBLM 00004
C094N/KVAL / IKVAL,)q(VAL(0), )QKS(20) KVAL 00002
COM4 /GEO(TY/ CCLNNUDMIDoUD9SICLF GEC4TY 00002

1 BI,BIBETA,BIS,BIBTAS,W.AX,WJZ,PSIW, GE04rY 00003

2 N)W I4YBBW, WrSW, WrBBW, MX5SW, WVBSW, W~BBSW, 0ECMTY 00004

CCMMN /G~e /TLAX,Th.AZ,PSIT,MXBTMYBTPWBBTNXBST,WBST, EI 00

1WBST,IXBTtl)GST,CAR. fyEie 00003

CO EN/ERR, MXSRN, I AEN, NPKRN, NPATK, WCWEA KERN 00002

COS4C4 /FILES / NT5, NT6, I T~APE, I FSP, NPLAI C t NPAI C , NJTP, FILES 00002

I IOY5SP,,,ECESC,LVPSC,IGEC$C,IWrFSC,IAICSC FILES 00003
CO"ON /IOCCIIT/ CFLAI C , Q5PAI C WTGCCI4, WrGF, WrSL, ,WBL, FRBOX, IOCCNT 00002

I PR AT C, RSA IC IPM3, COEF, RDW, PSW, RVP, ICCDT 00003

2 PRBL, RDCPo PRGAF, PRGNAC , iSL , PRLW, P)I.I, PRCI4 BCSFRB 00001
SDUIVALENCE (RVW,.PRDW) ICNT 00005
LOGICAL OAI C iSPAI C WTCM , WG4F ,WTSL ,WTBL , PRBOX, PR PAT C ICC~NT 00006

1 PRSAIC, FRMODS, PRCOEV, PRL, PiRSW, PRVP, RBL , PRSL i PRWF, I CCNT 00007
2 PRCPW ,F~~sPLPNPC BCSFRB 00002

COO"C9 /TAPE1O' IES,NV,LSN4fl.D(2). D,ITYPE,LRS.L .6,M,N, TAPE!'p 00002

1 PARMN(I),IRR TAPEIO 00003
DIME-MIIOG IPARM(1O) TAPEXO 00004
WUI VALENCE (PARM, IFARM) TAPEIO 00005
C04404 / MCDES/ SYMSYMT,MTYPEW, MTtt.' MOCC OD002
COO"CS /ARRAYS/ KBXCDW,LBXCDW, LBOXC ,'.BXCDT, LBXCDT ,KJALPH, LJALPH, ARRAYS 00002

1 KALPHA,KKER&.LKER'.KPTRMLPtURM,KDEVSLKELPHI, ARRAYS 00003
2 LMMeES ,gPNTSD *LPIITSD ,KSDW. LSDW, KPNTDW, LPNTDW. ARRAYS 00004
3 KDVLDW,KTVPLTVP ARRAYS 00005

CO4*CI4 /SAMPLW ISMPLW,ICHCRD(IO) oI3OXF10) O.180 rn ZLOCi10) SAMPIW 00002
coqCP /MLICS1 yDlARELK4AIC(,5O) #Wob6,SLjRFp MUAICS 00002

1 YBARL*ELL, UAICL(2,50)#NRCA4LSIRFLoPSIDIF KJAICS 00003
LOGICAL SIRFoSURFL MUA!CS 00004
COMMON /ECGES / FEXLOC(250)o TEXLC(250),JCIA0 E'GES 000Qi
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C00KNC~ /PANXY/ t4LE,MTE,NTLE,NTTE, XW.E10),Y%4.E(10)s RANXYC 00002
1 XWrE(I0).YWfE(lO), XLE(I0),YTLE(10), PANXY 00003
2 XTTE (10) ,YTTE (10) PLANXv 00004

LC41CAL MXA!T RACOJ. M)READ, RAID)IN GEOeX 00036
C4CN /CHECVK/ DFPCPR , GEOCCr% MCCCPR AICCPR , "A'CPR *SMCpR G FCFR CHECKPR 00002
LOGICAL DPPC~o GE(XPRv HQCCI9 AtCCFR,"bCFR9 St4CP~v GAFCFR OlECKPR 00003
EQUI VALENCE (ClHECKFR, £ECCXR) GE04BX 00039
LOGI CAL CHECKFR GE043X 00040

C CEOeX 00042
C GEOWE 00051

DIMENSTON IBCkW150,),IBOX(T90,8), GE04BX 00052
I P4AKE(160), MOCCIG1O) GE04X 00053

DIMENSION KPT~.A(50) ,KPTTT (50) ,KPTLWr (50),.KPTRWI (50) GEOC4X 00054
DtbCP610 ALIIIA(20), IJALRH(200) GEQeX 00055
DIMENSION KPT (4, 50) GEGex 00056
EQUIVALENCE (KPT,ALIHA) GEC14BX 0005?
DATA M~IT,RANCUMEADtRAtlIN / 4*.F. /FTNXI 00008
DATA NBD /2D/ Y'TNXl 00009
DATA INIT,XINIT / 37767rill. 37654321777TT77T?/ CECMBX 00056
DhTA EPS / I.OE-4 /GE0'8X 00059

C FTNXI 00010
C WPE.tCST PARAMETERS FOR CARDS TO BE READ IN THIS SECTION FTNX1 00011

WMEIST /CARDF / W-AX,W.AZ,PSIW, TUAX.TLAZ, PSIT, CHECKFR FT WA 00012
1 /CARCO. / NtOADS, XCENTR, XEGE, ICHCRCIB(Y(F,IBCOa.,ZLCC I'TNXI 00013

C CARDH N64Ep NOIE, NTLE. NrTE (415) FTNX1 00014
C CAR DS I TO L M6EMO.) FTNM 00015
C FTPOC 00016
9001 FCRAT (415) FTNX4 00017
0M FIRAT(6EI0.0) Frtwc 00018

C r'TNX 00019
C Gf~lx 00060

LSOCS =LBC*(C * 20 GE:0eX 00061
)WBCV = NL43CV GEO4BX 00062
NWAD82 = NSUBV/2 GEO43X 00063
MUBCN = NGSL2 + I GE04X 00064
IMLFBX = SDV/2.0 GEOSX 00065

C GEOMBX 00066
C IS FREVIO GEOMETRY TO BE USED - GEQE4X 00067

IF (.NOT. F8VGECM) GO TO IS GE(-4nX 00068
C YES. HAS THE MACH t4.DEER CHANGED - GEQ.CX 00069

IF ( )WCH .EQ. CMAO4) GO TO2000 GECMBX 00070
C YES. SKIP THE GEG1ETRY READS, BUT RECO THE REST FOR THE GEo.OX M1071

C NE 30K PATTERN GE04X 00072
KO = 31GEoeX 00075
XCNTRO =XCENTR GEOeX 00074

GO TO 272 ccoex 00075
C GECX 00076
C READ CARDS FAND) 6 EOeX 0007

15 CONTINUE~ f#E6X 00078
WLAX z 0. GEOx 00079
W.AZ x 0. f*EOlX 000800
M8W wO0. GECoeX 00C81

TUAE z 0. GECIOX 00082
TLA x 0. GEClex 00083
PSIT v 0. WOW~e 00084
READ (NTS.CARDF) GECMEX 005
WITE (I6,6010) &AX,WLAZ,PSIW 4ECeX 0006
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IF (USLRF .EQ. 2) WRITE (NT6,6012) TLAX,TLAZ,PSIT GEOc40X 00087

DECREE = .01745329251943 GECIBX 00088

c CCRWFERT DECREES TO RADIANS GEOMBX 00089

IVAL = 41PSIW GEOeX 00090

IF (PSIW .GT. 45. .CR. PSIW .LT. -45.) GO TO 8030 GEC4BX 00091

SL a. 0)W TO 2EGREE GEIE4X 00092

IF (NSRF .- 4. .) GO TO 30 GE04BX 00093
IVAL = 4HPSIT GEOGBX O004

$ SECIAL CHECK FCR VETICAL TAIL GEOMBX 00095

IF (PSlT .E. 90..AND. SYM .LE. 0) GO TO 25 c-r-CMBX 00096

IF (PSIT .GT. 45..(CR. PSIT .LT. -45.) GO TO $030 GECMBX 00097

C SYMT = SYMMETRY INDICATCR FCR THE TAIL, IDENTICAL TO GEOCeX 00098
C THE WING EXCEPT FCR A VERTICAL TAIL GEOCeX 00099

LYNT = SYN G4E(]4X OO

GO TO 26 GECMBX OOI"ll

25 CONTINUE CE04BX 00102

SYKT = 0. GE0BX 00103

20 CONTINUE GE04BX 00104

FlIT = PSIT * DECREE GECMBX 00105

C GECMBX 00106

3D CONTI NU GECIBX 00107

NO'IDS = INIT GE04BX 00108

:ENTR XINIT GE(MBX 00109

MEDGE = XINIT GEOeX 00110

DO 50 1=1,10 GE4OBX 00111

IC4CRD(I) INIT GE04BX 00112

IBClF(I) INIT GE04BX 00113

IBOM(I) IWIT GECMIX 00114

50 ZLCX(I) XINIT GECIX 00115

READ (NT5, CARDG) GEC4BX 00116

C GEoCIX 00117

C 0CE AND PRINT PARAMETERS READ GECBX 00118

WITE (T6,6015) NCHRDS,XCENTR, XEGE GEOX 00119

C GECMBX 00120

IVAL 8-NCHDS GECD.CX 00121

IF (t04DS .EQ. INIT) GO TO 8010 GECHBX 00122

1F (NHRPDS .LE. 0 .CR. N4RDS .GE. LSCHMMSU1P DV) GO TO 8015 GEG, X 00123

OS = NGRDS GECX 00124

IVAL = 01XCENTR GE04BX 00125

IF (XCENMR .EQ. XINIT) GO TO 120 GEOEX 00126

C USE XCENTR DIRECTLY, IGNORE XErGE GE(]9X 00127

IF (XEDGE .NE. XINIT) WITE (NT6,9010) GCO,4X 00128

GO TO 125 GECmBX 00129

C CET XCENTR FM<. XEVE GECOofX 00130

120 CcNTINUlE GEootX 00131

Ir fXEDE .E. XINIT) GO TO 8020 GEOBX 00132

125 CCNTI NUE GECmBX 00133

IF (ISFLW .EQ. 0) GO TO 200 GE043X 00134
If (NSBJRF .EQ. 2) GO TO 170 GEteX 00135

Do 150 1 = IISMFLW GE04BX 00136

IF (10CK D(1) .GT. WBW .CR. ICHIRD(I) .LE. 0) GO TO 130 GECMBX 00137

IF (IDOW"() .EQ. INIT .CR. IBS(L(OI) .EO. INIT) GO TO 140 GECIEX 00138

If (ISOK r(1) .LT. I ,Cr. IBOXL(I) .CT. L.BXCDW/NSUBDV) GO TO 130 GEtOEX 00139

IF (IBOKF(1) .LE. IBXLCI) ) GO TO 140 GECOSX 00140

130 %AITE (NT6,9020) I GEcDX 00141

ISWPLW = I - t GE0.0X 00142

GO TO 160 GECW.X 00143
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140 CONTINUE GECleX 00144
IF (ZLOZ(I) -EQ. UINIT) ZLOC(I = 0 GEGSK 00145

150 CONITINUE WEOW 00146
160 CONTINUE frEOX 00147

WITE (NT6,6017) ISsftW, CICHKrDCI), D.OX(I)9IOL(I), ZLCC(I)s GEOeX 00148
1 1 ,ISM4PLW ) EOeX 00149

CO TO 200 GEOeX 00150
C SAMPLING OF SOIASI4ES ILLEGAL IF TAIL DEFINED GEOeX 00151

170 CC4T I N&I GECI4X 00152
WITE (NT6,9030) ISI4R.W f4EOBX 00153
ISMPLW =0 GEOeX 00154

200 CCI4TINUE GCC)X 00155
C GEGex 00156
C MSAIN THE LEADING AND TRAILING EDG% VALUES GEG4X 00157
C CARD INPUT OF PLANFaRMS IS REQUIRED CECS4X 00158

READ (NTS95001 NLE,9AWrENTfL.E,4TTE %e0x 00159
210 WRITE(NT6,621) IbLE,NlWTE CEOeX 00160

GO TO (214,212),q SLRF GEOMX 00161
212 WmITE(NT6,6022) NtLE,NTTE GEOeX 00162
214 IVAL =4HNWL.E WEOW 00163

IF (N&CE .LT. 2 .CR. I4LE .GT. 10) GO TO 8030 GE0aBX 00164
IVAL = 4HWTJE GEC~SX 00165
IF CI&JTE .LT. 2 CR~. NIWTE .GT. 10) GO TO 8030 GEC3X 00166
IF C(tAjF .EQ. 1) GO TO 220 GECX 00167
IVAL =4HNTLE GEOEX 00168
IF (NTLE .LT. 2 .CR. NTLE .GT. 10) GO TO 8030 GE04X 00169
IVAL =41*ETTE GEoex 00170
IF (NTTE .LT. 2 .CR. NTTrE . GT. 10) GO TO 8030 GEOeX 00171

22 cCCT tax GEaeX 001 72
C GEOeX 00173
C CARDS I AND) J - WING DEFINITIC4 POINTS GEOW3 00174

WITE (NT6,6029) GEOeX 00175
IVAL = MWNG L.E. GE0OX 00176
READ (NTS,500) (W&E(I)jYW.E().I1l,NWE) GE0G6X 00177
WITE CNT6,6030) IVAL, (M*E(I) ,YW-E(I)v, =1 ,N4&E) GECIX 00178
CALL EDGHK(X(LE,YWEN6LS,I9IRR) CCCIX 00179
IF (IRR NIE. 0) GO TO 8050 GECIX 00180
IVAL =91fWING T.E. GE04BX 00181
READ (NTS,5002) (XWTE(I)#YWrE(I),I:1,NlJTE) CCCIX) 00182
WITE (NTG,6030) I VAL, OUTEWl,YWrEI), 1, a.,rE) GE04BX 00183
CALL EDCC)4(XWEYWE,T4JE,2,IRR) GEOeX 00184
Ir (IRR NtE. 0) GO TO 8050 MOWI 00185
If (NSM.F .EQ. 1) C0 TO 270 'XCCIX 00186

C CCCIX 00187
C CARDS K AND L - TAIL DEFINITION POINTS CCCIX 0018

IVAL z 9HTAIL L.E. CCCIX 00189
READ (NT5,500 (X~TE(I),YTLE(I)vI1,P4TLE) GEOeX 00190
WITE (NT6,6030) IVAL, (XTLE(I) .YTLE(I) ,1:1,NTLE) GCCIX 00191

CALL EDCN(XTLCYTLEvNTLEIJRR) GCOaX 00192
IF (IRR NEC. 0) CO TO 8050 GECIX 00193
IVAL x 04TAIL T.E. GEOeX 00194
READ (NT5,5002) (XTTE(I),YTTE(I)oI:1#f4TTE) c~o6x 00195
WRITE (NT6,6030) IVAL, (XTTE(I)oYTTCWIl,NTTE) GE04X 00196
CALL EDC4K(XTTC.YTTENTTEo2oIRA) GCCOX 0019?
IF (IRR NEC. 0) CO TO 8050 GECIX 00198
CO TO 270 Ofoo X 00199

C .CCI4X 00200

B27



C PAbFC DEFINITIOM TO BE REAC FRO4 TAPE GEO6X 00201
ZWo CO~WIWU GCOX 00202

c ~GE04X 00203
2703 CONTINUE GEOeX 00204

31BETA a YW(AE/WDW GEOeX 00205
2?? CONTINUE GE04BX 00206

31 z SDUTA * SORT 0W'ACH*XMA0i-1.0) GEO'eX 0020?
313TA2 = IBETA* 0.5 GE04BX 00208
312 =81* 0.5 GEOW 00209

IF (NBISDV NtE. 1) GO TO 275 GEOeX 00210
23 31 s E0eX 00211
81STAS BIBETA GE34BX 00212
00 TO 2e0 GEC)4X 00213

275 3st = $1/)Gul~tv GE04X 00214
3IDTAS =BIDETA/X~SB)V GCEOX 00215

200 CONTI NUE GE04BX 00216
%RITt (NT6,D40) 81,9IBETA GE04aX 00217

C GE04BX 00218
c SET THE WVAL ARRAY I F WS 'vAS I NPJT GE04BX 00219

Gciex 0022
IFOKSM1.Efl.-1.0) GO TO 295 GEOeX 0022
00290 1I1,WVALS GEOeX 00222
IRVAL(I) = WS) * (Bti'Y'.&t(N&lAE)) GECIEX 00223

go0 CCNTI M.E GE04BX 00224
295 CONTINUEC GE00X 0025

c GceOX 0026
C DETE~MItC THE GLOBAL COIItAE LOCATICN CF THE FIRST UJb GEC4BX 00227
c SLSD!VIDED PLANFOR BCa CENTR, XCENTR GECPSX 00228

IVAL = 4XCWR f#EO4X 00229
If 01ENTR .EQ. UINIT) XCENTR = XEGE + B12 WCOW 00230
)EGEW = )OPLE( * (M,&EW2-Ma&E(1) * DIBTA2 / YW&E(2) CEOlX 00231
IF (PRVGEO4) XMGCW =BlOb XWLEM - 910 + XCNTRO + CvECISX 00232

1 310 *( .E (2) - XWLE (1) ) * .5 / (YLE (2) - 5) 0CMB'X 00233
If (2CEI4TR-XDGIWM 310,330,3M0 C4eOX 00234

310 DO 315 1 1, 51 CE04BX 00235
XETR= XCNT + 31 GOeX 00236

If CXCE4TR .GE. XECGEW) GO TO 330 GE04BX 00237
315 COITINUE GECISX 00238

GO TO 19060 GEG4X 00239
30 O325 1 =1.51 GE:OWS 00240

If (XVM1I .LT. XDCEW GO TO 330 GECX 00241
X M=XCD4T - sI 4GEOUX 00242

32S CONTINUE~ GE043X 00243
GO TO 806D GEOCX 00244

330 C(AMTH&U GE04X 00245
C IS PREVIOUS GECTRY BEGIN USED - GEGEBX 00246

IF (.NOI. PRVGECM) GO T0 355 GE04BX 00247
c GEGl4X 00248
C YES. COMWERT X-<CRDINATE VALUES TO N'E BOX LENGTH GEO-eX 00249

PSIDIF zPSIT - P51W GECeX 00250
SLIDC -510 + WCNTO - XCENTR GEOSe 00251
0335 1 = ItM&C GE04BX 00252

339 A4.CU) x (BtO*Y.4.EtI) * SLI.DE/$I + 1.0 GOOeX 00253
DO 340 1 z 1. N4TE OEMOCX 00254

340 MTEjM( z (BtO*XWTEMI * SLIDE)/BI + 1.0 GEOeX 00255
IF (Ns~iF Cla. t) Go To 390 GE04B X 00256
0345 1 = tNTLE GCEeX 00257
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34S KTLE(Il (BI10.WrLE(l) * SLIME/91 + 14.0 CEOX 00256
DO 350 1 = I, TTE GEOeX 00259

350 XT~TE = (810*XTT~l + SL!DIE)/'l + 1.0 GE0eX 00260
GO TO 390 GEOX 00261

C GEOeX 00262
C CQWMRT GECTRIC IWfCRt TICN TO THE NOt4DIWMIG!GL GEOW M~253
C WC, MC, LC COMPAt&TE SYSTO4 GjEO6X 00264

"WS CCHTI14A GEOeX 00265
DO 360 1 =1,tM.E GEOeX 00266
VA4.C(I= (X4.E(I)-CEN1R)/B1 + 1.0 Coe X 00267

360 YULEM = YW.E(I/BIBETA + 0.5 GEOeX 00268
DO0365 1 = , NE1E GEOeX 00269
A.ITEM = (VWrE(!)-XCE4TR)/B1 * 1.0 GE~ex 00270

36S YWt(D = YWrE(I)/IBETA + 0.5 GE~eX 00271
GO TO (370,375),MLAF GeoSX 00272

370 CAPL = 0. GE0eX 00273
MST =0. GEOeX 00274
MI01F -P51W CE04X 00275
WST ~0 GEOeX 00276
WBBT =0 GEOeX 00277
WEST =0 WIOWX 00278
WB&ST =0 GECMX 00279
IF CISMFW .62. 0) O TO390 GEoex 002600

C MANSFCR,4 ZLCC 704 THE SAW4LE UASH CHC4IS TO A NC C3MDG0AL GECW4X 0028
C UMMATED LC COMMAITE HAVING ITS ZER1O 04 THE WNG CEN4TER GECMBX 00282
C INIE GEoex 00283

DO0372 1 = , ISN GE0XWO 00284
ZLOC(I) =(ZLOC (1) - ULAZ) /RIBETA GEOWA 00285

372 C0E1IA&E GEO43X 00286
GO TO 390 WOW 0028

375 )MIFF = AX + XCENTW - TLAX CMoX 0D288
DO0360 1I ,tc ccL GOe 00289
XILECI= (XTLE(I)-XD!VV)/Bt + 1.0 CE04X 00290

360 YTLEMI= YTLEUI)/BIBETA + 0.5 GE(JMX 00291
00365S I1 1, NTTE cmeaS 0029
XTTE(I) = (XrTE(I,-XDIFF)/Bl + 1.0 CE04X 00293

38S VTTlt(I = YTTE(I)/BIBETA + 0.5 WEOW 00294
CAR. (TLAZ-W-AZ)/B13ETA GjEOX 00295
PUIDIF = PUIT - P5KW GEOSe 00296

c GEc6X 0029
C CHECK 704 TAIL CRCSSING WING GEOW 0029

IF (P5101) 366,389,36? WOWX 00299
386 IF CAn. .LE. 0) CO TO 3N9 GEOX 00300

00 TO 366 WOWS 00301
30? IF (CAPt. AE. 0) GO TO 369 WEOW 00302
366 VC04OU CAPL/(SIN(5IW* -SIN(PSIT)) I* .5 GEOSE 00303

If (T%4E#LEC0(PSW LT. Y0404S) CO TO 390 GECMBE 00304
IF (VILCW(TLE) *COS ON T) GCE. MOW4S GO TO 806 GEOGEX 00305
GO TO 390 GCOSE 00306

36 VC~t~l x .5 CfCHBX 0030?
c CEoSe 00306
C MO OJT ThE BMN C00 ARRAYS GEoSe 00309

390 CoIWI9S GEOOE 00310
0430 J x 1,L5NC GCleO 00311

30423 1 a 1,LBXCDW REOW 00312
420 IDOKW(l.J) 2 0 GEOWX 00313

D043W 1 x I #LAXCCT GEO4X 00314
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4KC I23KT(IqJ) =0 GEoex 00315

C ET TRE S5,hDIVIDED1 111 CODE ARRAY FICR TNC 04PIAFRM INGM GEOMB1X 00317

law= 0 GEMX 00320
I1GT a0 GEQMBX 00321

NOST = 0 cEoex 00322
C GEMX 00323

CALL 9XCDPW( XW&LE.E,Xwt,YWrE,N4E, LBXCDW. IBOXw) GECO41X 00324
C RETURN~S- IDiW, CNE3 FCR 04 PLAtFCRM BOXcES GE0MBX 00325
C IXBW LCCATIO4 CF FIRST UN~SDIVIDED BOX CENTER GEQ4BX 00326
C WXBSW NUM F SULSDIVIDED ROA ON4 THE WING GEGcMX 00327
C WB3$W tUBER OF SUBSDIVIDED CH(RDS ON THE wINGp GECMSX 00328
C MXBW = tUBER 0F UN6LMDIVIDED RGA GECMBX 00329
C IWSW N1UBER 0F UNGUIBDIVIDED CHCROS GECOBX 00330
C FtE0L ARRAY CF LEADING, EDGE LOCATICNS GE0OUX 00331
C TELOC ARRAY CF TRAILING EDGE LCCATICM' GECMBX 00332
C GECMBX 00333

WDssw= WBSw GEOUBX 00334
teIW: = 4ja GECMBX 00335
maSsw = sms~f GE0MX 00336
IF (.Nt. CtOP) GO TO 440 GECHBX 00337
CALL PRNUCCIgCoew,LBXCrDW, is P4XBSW, tfBSW, .T. )GECSBX 00338
wtAITE (NTI,7W4) C FE)LOC(I) I :1,MYBSw) GECMBX 00339
WuTE (NT6,7045) (TENL(X(I), I 1,WBSW) GCBX 00340

440 CONTINUE. GEOMBX 00341
C GE04BX 00342
C SEARCH THE WING FCR T1HE F.RWD W8T DIAGCI'bL INTERSECTING GECMBX 003-43
C AN -WF.AtCRM BOK. THIS DEFIE THE LIMIT FCR ANY' TIP GEOX 00344
C DIAPHAGM. GECMSX 00345
C JDIAG =THE J-LOCATICN (SUBDIVIDED) CF THE DIACYOAL AT GEMX 00346
C THE FIRST ROE 0F THE PATTEN. GE04BX 00347

JDIAG z 1 GECBX 00348
umcv x 0. CEOMBX 00349
DO 530 j= 2. MY fBSW GECMBX 00350
PREV = W.EV + 1.0 GE06X 00351
IF (FLZ..C(J) .GT. FEV) GO TO 530 GECX 00352
FREV = FLQT(IFIX(FE)L0:(J))) GoE0SX 00353
JDIAG -J - FREV GE0GEX 00354

530 COETIt4.E GECMBX 00355
C GEGEBX 00356
C INITIALIZE THE I'4KE ARRAY GECMBX 00357

DO 540 1 = 1.tqrsw tGEO- X 00358
P'.KEMJ= TEXLOC(J) GEMX 00359

540 COWTI NUE GEGE1X 00360
If (WBSW ME. LSOIDS) GO TO 54" f#EOSX 0036t
WISWI z MDSW + I GECMBX 00362
Do 544 1 z WBSwtLSOCS GECMBX 00363

544 IAKC(J) z 0 fvE0MX 00364

S"8 CONTIt'&C GEQMBX 00365
If (NSURF *tE. 2) GO TO 705 GEOMBX 00366

C THERE ARE 2 SURFACES. DETERMINE THE FIRST VLMCRM BOX CF IE GECMBX 00367
C SECON SURFACE GECMBX 00368

YNIN z .54(1.0 # 1.0/XSISDV) GECIex 003.69
DEz (XTLE(2)-XTLE(1)) I (YTLE(2)-Yr.E(I)) GEOUX 00370
)CMINS XTLECI)+ (YMIN-YTLE(l)) * DELE f*E0MBX 00371
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I)(ST XSDBV*(X)INS-1.0) + IXBw + I fpEQMBX 00372
IF (AINT(X4IB) .EQ. XMINS) IXEBS-T I)GST - I GEOCS4X 00373
XMIN XTLE(I). (1.0 - YTLE(0)) *DELE GEOMBX 003T4
I XBT XMI N fmEQMX 00375
IF (FLCAT(IXBT) .EQ. X)41N) IXBT =IXET - I CEOMBX 00376
IXET = NSSDv IXBT + IXBW GEOMEx 00377

C I)MST LCCATICN OF FIRST SUBDIVIDED TAIL BOX GCPX 00378
C IXBT LOCATIONl OF FIRST UNBUBCIVICED TAIL BOX CENTER~ GECx 00379

ISUBT =2 - IXBST GECMEX 00380
C 15ST x THlE SUBSCRIPT F(i ARRAY IBOXT IsHIG4 WILL KEEP TAIL GECMBX 00381
C ROBS WITHIN THE 9O~t4SCF IBOXr GEMBX 00382

IF (CAFL. NE. 0) GO TO 510 GE04BX 00383
IF (PSIDIF .EQ. 0) Go To 700 GCIMBX 00384

C GEMX 00385
C 'THE TWO SURFAC.ES ARE NOT CCPLAt*R GEOSX OC386

S10 Cc*4TIN&E GE:OSX 00387
CMPAN =.F. GEOMBX 00388

C DETERINE I THE BOX CCCES F'i ThE SECOND) PLAFCR14 GE:C4BX 00389
CALL BXCDF(XTL.E,YTLE,NTLE, XCTTEYTIE,NTT, LBXCDT,IBOXTISUST,1)) GEcmEX 00390

C RETURNS - IBC*CT, ONES FCR O-R.ANFCRM BOXES GEOSBX 00391
c MXBST = UMBER OF SUBDIVIDED ROB6 TO END) CF TAIL GEOOX 00392
C IWBST = NUMER OF SUBDIVIDED GICRDS G4 TAIL GE04DX 00393
C 4BT = UMBER OF UNSUBDIVIDED R(7,, BOTH PRAPCRMG GE04BX 00394
C WBT = NUMBER CF U .SBDIVIDED CHCRtS Ol TAIL CEQEBX 00395
C FELC = LEADING EDGE 1.0CATIOt6, BOTHI PL.AIVCRit GECMBX 00396
C TEXLOC: TRAILING EDGE LCCATICNS GEX 00397

C ~GEOMBX 00398
C GET DIAPHRAGM VALUES FCR THE TAIL GE0SX 00399

MVBBST = MYST GECMBX 00400
IF (.~r CHECKFR) GO TO 515 GE0OX 0040)1
CALL FRHNc(IBC(ISLST,1),-BXCDT,I)sST, M4BST,WBST,.T.) GE04BX 00402
It = IfBSW 4 1 GEOX 00403
III WBSW + WfBST 4ECIBX 00404
bWITE (Nr6,?040 (FEXLCC(I), I =11,111) 0CIcosX 00405
%&ITE (NT6s7045) (TEXL((), I = It111) GEINX 00406

515 CONTINUE CEOeX 003407
IW= 0 CEOMBX 00408

CALL BXCDI ( IW~, LBXCDTLSCHDS, IBOXT(ISUBT,I) ) EC)SX 00409
C RETURNS - IBOXT, CCCES 2 ANl) 3 ADDED FCR DIARAG4 AND) 'mKE GE04BX 00410
C WbBST = UMER CF SUBDIVIDED 0HCRDS, INCLUDING GE04BX 00411
C DIAFHAM, FOR TAIL GCEmX 00412
C W5DT = UMBER OF UNSUBDIVIDED CHCRDS GEQMBX 00413
C GEOMBX 00414

IF (.AT~. (PRBOX QR. O$ECKPR) ) 0O TO 520 GEOMBX 00415
CALL IRN#BC(IBCET(ISUBT,l)LB*CDTo IXBST, MXST.IffDBST, .T.) GECMBX 00416

IF (lGUBDV .EQ. 1) GO TOSZ 520CJOMX 0041?
tI% (I)ST - I)OW)/NSLSJDV + I 4EOmX 004Ae
CALL PRNTBC(IDOXT(ISUBT,1),LJXCDTe IFRt, MXBT, IWBBT, .F. )GEC*BX 00419

990 CONTI NUE GEOX 00420

C GEGeX 00421
C THE frLLObi4NG LOOP DETERMINES THE LOCUS OF M'AXIMUM AFThARD GEOX 00422
C PROJECT1IOF THE INTERSECTICNS4 OF THE TAIL M~ACH CONES GEOMBX 00423
c WITH THE WING KLANE (EXTEND)ED). MACH Cci4ES FOR UNSBDIVIDED GEOMBX 00424
c TAIL CH('D5 ARE USEDs BUT ALL ARITHMETIC IS IN THE SIAiDIVIDED .E04BX 00425

C COODIATE SYSTEM. f4C4DX 00426
C GEC#iDX 00427
C LOOP ONJ TAIL CH'RDS 0ECmBX 00428
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CAPLL 2CAPL GEOW6 00J429

c (DO GM0 JT = N6SCN,MY8BST,N6SDV 3 TNXI 00020
JT z NVS*CN FTNXl 00021

225 COTIU UTNX1 00022
T = JT- .5E0BX 00431

C Y-CVSCT OF RECEIVING CHCRD FROM CENTER-LIIE, TAIL PLANE GOEMX 00432

c GET ICT, THE I-LOCATION4 OF AFTNC$T RECEIVING BOX ON TAIL C11RD GECD4X 00433
C 1S THE TAIL O14MD O-PLANFORM CR DIAFHf4AGN - GE04BX 00434

IF (JT Q*T. WBST) 00 TO 550 GEO0ex 00435
JJ 2JT + WDSW Co~X 00436

ICT =TMIOC(JJ) + EPS - AMCC( TE)LO0(JJ)-IXBWo X)&DV) GECMX 0043?
60 TO 555 GO1OOX 00438

550 cowl NUE GCOSX 00439

ICr: z 4T - NSIRDY GE0CUX 00440
555 CONINUE. GE04X 00441

ICTPl ICT + NSLSDV GE04OX 0044

IF (ICTPI CoT. MXBST) GO TO 5710 GEGex 00443
C O4ECK FCR %,AKE DIAPRAGM AFT OF TAIL Gi(RD GEOMBX 00444

CALL DCWCER( IBOXT(ISUSTo1),LBXCDTP ICTPI#JTo MNXBSTJT, GE0OX 00445
1 .T., ICCDE) GE0O4X 00446
It = GE0CSX 0044?
DO 5f50 I =ICTP , MX~SST,P6LflDV GCOMBX 00448
If (ICODE(II.Ela. 0) GO TO 570 GE00X 00449

ICY I GEOOeX 00450
11It + I. GEOOX 00451

550 CONIri&E GwEO4X 00452
SU CONTINUE GEOeX 00453

C ICr X-LCATION OF AFT-MW3T TAIL "BON THE CHCRD GEQESX 00454
EL =CCSCPSIW)*CAR.*CWUDV + SIN(FSIDIF)*YCT GE001X 00455

C EL PIEPENICLAR DISTANCE M04C RECEIVING CHCRD To RIQiT GCE1X 00456
C %ENG PLANE, POSTIVE DC~4RD. GEQEBX 0045'?
C GEOeX 00458
C DITRY INTO THE LCCF FcR WASH SAMPL.ING CHCRDS, FROM 705* GEOeX 00459

30o CONTINUE. GE04EX 00460
C START OF LOOP 0N WING 04CRDS, EDING AT 650 GE06X 00461

2w = 55SC4 GECIBX 00462
400 CONTINUE GE04BX 00463

YJw = Jw- .5 GE04EX 00464
c YJW Y-CFPET CF SENDING CH4RD FMCN CENTER LINE, GECMBX 00465
C WING PLANE GE0MX 00466

MUM =R -YJW + CCS(PSIDIF)*rCT + SIN(PSIW)*AR.L*XUBDV GECo1BX 00467

C YKjaR Y-DISTANCE BETWEN CHORD CENTERS, SENDING (WING) GEOMX 00468
C PLANE GEOMBX 00469

IF CADS(YWABAR) .LE. I4ALFBX) GO TO 630 GEOMBX 00470
If CYWSAR .LT. 44ALFDX) YMUSAR = YK&AR + HALFBX GECMBX 00471
If (Y.UBAR .GT. I4ALFBX) YIIOAR =YWAAR - HALF3X GEOHBX 00472

C YMAAR = Y-DISTANCE TO NEAREST BCA EDGE, WING PLANE GEOMBX 00473
WiUBAR sSQRT(YbtSAR*e + (E.*XSU190V)*e ) WGeCX 00474

C XNSAR =DISTANCE VCRWRD FROM RECEIVING CENTER TO NEAR- (.ECUSX 00475

c EST PCRTICS4 Or SENDING 04MD Eo~eX 00476
GO TO 635 GEOeX 0047

650 CONTINUE G*EGX 00478
3&SAR x ANS(EL3*XSI*DV GEOeX 00479

as CONTINUE f*EOeX 00480

MW6A x %NUDAR + HALFBX GOCIEX 00481
INTR3T -_ ICT - IFZX(MUAREPS - AI4C(XNUDARoXSIMDV) CMeX 004 82
IF (JW .GT. NYB3SW) 6O TO 640 C.Ecex codA3
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IAKE(JM = VA)GIAKE(JW),INTRST) GEOeSx 004a4
GO TO 650 GECIX 00485

640 COTA (PECGX 00486

IF UNS2 E. 0)J~AG GO TO 6 CEOCK 0049?

P4E(W)PAKE(JW) - IC08 06

655 COWT tNU CEOSX 00490
If7 CNTUM M.0)GOT 6X O 00496

CO 00 1=IMIC GECI4X 00492
C K(J-1 L= 0 IWING) I4~ GCleX 00499

IWEJ*C= WEJ E0X 0050
660 CONTINU&E GEOeX 0045

650 CONTINUE GEOeX 00403
.11= JT + NSUBDV CCe 00493
IO (T Goo. COST GOX TO55ODI004

C END CF LM 04 TAI No CRDS, WRO 5* e0X 0054
C ;coex 0005

685 Co04tax& GEOW 00506
IFSW NE 0 G T GEOeX 00507

00690 JW: * NSNUffSWJt tVGCO 00508

C END O LM EBSTILK(J) CHRS Cc EOeX 00509
60C 4I& GEOeX 00510

WGSW = WXBSW GECMX 00511
I0FWJ =~t*~ .G 1 MWBW. (MNS IBW/tB.SV GEOeX 00512
IFBS (O4 AM~ ~~(NT6BS, AKEQ) IA.dh=,f GEOlX 00513

40CO TO 72 GEO'X 00510
Mew=CMS GECwX 00515

C THE 1viO SURFACES ARE CCPLAHA ENWER THE SECOND FLAMPCRM GEC3SX 00516
C INTO THE SAME BCE ARRAY GEOX 00517

100 CCNTINB.E GECleX 00518
CCFLAW =.T. GE04X 00519
CALL 3XCDPV(XTLE,YTLE.NTLE, XTTE,YTTE,NTTE, LBXCCDW,IBC"4 GEO4wX 00520
WSSW = )GST GCleX 00521
IF (.NT~. OIEOURf) GO TO 720 GEGeX 005n2
CALL FNTSC(IC*LBXCCW, IXBST, MXST,WBST, .T.) GEQOX 00523
It WBSW + I WGeGX 00524
III WBSW + WBST CeOx 00525
%RITE (NT6.7M4) (FE)LOC(I)s I z 11,111) GElGX 00526
%ITE (NT6.7045) (TE)LOC(I)t I =11,111) G(0X 00527
GO TO 720 roEOeX 00528

C NO TAIL IS DEFINED. IS DckMASH SAMPLING DESIRED- GE04x 00529
705 CCNIM.CE GEOW 00530

CoPLA a F7 CCO6x 00531
if (ISNFL .EQ. 0) CO TO 720 Gcox 00532

C BYPASS INC TAIL PLAIFCRN AND SE CODE S"T, AND L.OOP ON SANKL CECeX 00533
C CH(RDh TO DUEI 4WNG WaKC REGIO4 f*EOX 00534
C i D0706 J0ORD a 1,ISlPLW) FTNXI 00025

JOD z I 7TNXI 00026
704 COWTI NUE FTNXI 00027

jJ v U CHORD QCNRD) -1 l68WUDV * NSUSCN GEOOeX 00536
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IF (ISOO CH0RO) .EQ. PEIT) IBOXF(JCHRD) 2 (TE'XLC(JT)-IXBW), G;Eox 00537
1 t41*DV *. I GEMX 00538

IF (IJOIL0(J D) .E. INIT) IBOXL(OHD) 2(TEXLC(CJT)-IxDZO, GCCIX 00539
NSBD +e~o *I GoE0MX 00540

YCT JT - . GECMBX 00541
ICT (IB*LtJOHD)-1) * .SLSDV + IXBW GoECBX 00542

EL CCS(PSIW) * ZLCC(JCRD) - SIN(PSIW) * YCT GECMB X 00543
CAPL ZLOC(JCHRD) GEMX 00544
GO TO 5S0 GCMBX 00545

C THE LCGIC FCR A TAIL CH(RD IS USED. AFTER THE WI Nr WAKE GEO.SX 00546
C SQACS ARE DETERM4INED FCR THIS TAIL CHCRI~, CC#ITCL IS RETRNECD GEcmex 00547
C TO THIS LW GEOEBX 00548

1)Cc4Tli4E GE04X 00549
7m CONTINUE~ GECSBX 00550

JOIRD =JOIRD + I rrwcl 00028
IF (JOHRD .LE. ISHR.w) GO TO 704 PFtNC1 00029

C ED CF0 LOM ON SAMPLE C4CRIDS GE04BX 00551
GO TO S85 GE04BX 00552

C GE04BX 00553
C GET DIARIRAG4 BOXES CC1S FCR THE WING GEMX 00554

7w3 CO4TIPL GEO'SX 00555
CALL BXMI (IWPKE,LBXCDW,LSGIDS, IBYCW IGECMBX 00556

c RET'.AIG - IBC*CW, CCCES 2 AND 3 ADDED FCR DIARHRACM REGICNS GEO-CX 00557
C MVBBSW = NUMER~ CF SUSDIvIDED oKcRDS, ICLUDING DIA- GEO.SX 00558
C VIRAGM GEG4X 00559
C ~ WBBW = UMER CF UNUDIVIDED CHCRDS GE04BX 00560
C GE0OX 00561
C PRINT BCX CCKCES GE04BX 00562

IF (.NO. (PRBX .CR. cHEOFPR) ) GO TO 725 GEOM8X 00563
CALL FKRWC(IBCKW,LBXCDW, 1, McB~sW, WfBBSW, .T.) GECMBX 00564
IF CNBLSDV NtE. 1) CALL PRNTCQ8CXWLXCDW, GEOCIBX 00565

1 1, (MXB9WIXBqi% t,,BCV/SDV, WBBW, .F. GEM1X 00566
725 CONTINUE GEGHX 00567

C GECMBX 00568
C DETERMINE THE PLANIAR AIC ARRAY SIZE GECMBX 00569

NPLKJRN' -- KG)CBBW, M)B-)TMJD 1) GECX 00570
IF (COFLAN) NFLKxRN = MXBT GE04BX 00571

C GEoex 00572
C WITE THE BOX CCEtE ARRAYS INTO THE GECHTRY SCRATCH FILE CCWX 00573

R04E NDIGEOSC GECsgX 00574
CALL RDINIT GEOSBX 00575
ITYPE S*4IXED GEOWX 00576
IVAL S4IDCOW GEGSBX 00577
PARN(l) = 0. GEW 1 00578

FAM2 O=XMC GEcMBX 00579
0: = IM5W GECeX 00580
N = fWBBSW-)/NBUD +I GECMBX 00581
K c LBXCD rvECMX 00582
CALL ATM(GOCM I@ADUPFo~LWL,*D GECMBX 00583

SIBOXW, ITYPE, N,N, PARM, IRR )GEHX 00584
if (IRR .E. 0) GO TO 070 GEe 00585

C GEO6GX 00586
IF iURF .EQ. 1) GO TO 730 GECMBX 00587
JFr (COPLM) 0O TO 730 GvCMBX 00588
IVAL :- SHI30GT GECM0X 00589
1: m MST - MXST + I CGECMBX 00590
N : (NVBBST - )/NEBRD + I CGEcWX 00591
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K = LllXCT f6ECMX 00592
CALL ATM(GOCM~TRNC,~N,~t, ,,D GECM6X 00593

II3CO(T, ITYPE , Nt PARN, IRR) GEMX 00594
If CIRR WEC. 0) GO TO 8070 GCeX 00595

C ~GE(OX 00596
C CHECK FCR DIAFHRA44S CROSSING VERTICALLY GE04BX 00597

IF (YCRCSS .LE. .5) GO TO 730 GECMBX 00598
IF ( FLCAT tMBBT) *COS (PST T) .LT. YCR(MS) GO TO 730 GEG'SX 00599
IF C FLCAT CWBBW4*COS (PSIO .GE. YCRCSS) GO TO 808 GEOMX 006M0

C GEMX 00601
C %WITE THE LEADING AND~ TRAILING EDGE LOCATICN6 ONTO SCRATCH GEO4BX 00602

?30 CCWN Q*ECMEOX 00603
14 =I CECMX 00604
N = MWlSW + MYSST GEOeX 00605

K =I GECMBX 0086
IVAL = GFL.Cc GECMBX 00607
CALL URTEX(IGECSC,MX IT,RAIC,S,NM,LS,N4R,L~8. K, ID, GEMX 0088

1 Pt)LC ITYPE, MN, FARM4, IRR) GE04BX 00609
IF (IRR NtE. 0) GO TO 8070 CE04BX 00610
IVAL = OTEXC rjCCX 00611
CALL. WTEX(IGEC8C,W IT,RAVJ,WS,NM,LS,b ,L .S, K, ID, GCCIX 00612

1 TEVLC# ITYFE, 14,14 FARiN, IRR) GE04BX 00613
IF (IRR NEC. 0) GO TO 8010 GCCIX 00614

C GCCIX 00615
C DETERMNE THE CN-PLANFCRN FRACTICNAL PART CF ALL LR'6LBDIVIDED CCCIBX 00616
C 8XSCUT BY A PtANF$RM EDGE GE0CBX 0061?

CALL C dlREA(IBCM'4LBXCDW, .T., ALFHA9IJALFM, NALRMIW GCCX 00618
%%l =NLPFt. CIUX 00619

IF (t4URF .EQ. I CR~. CCA..AN) GO TO 740 CECIeX 00620
CALL GMAREA (JECIT (ISLUT, 1) ,LBXCDT, .F., ALPF4A (NALFH1W01), CCGE0X 00621

1 IJALIF4(lML~iW~1), tIALPIT) GE04BX 006n2
IALU4= I*.LPH + ALIF4T GECMBX 00623

740 CCI4TINUE GECMBX 00624
IF (CHECKFR) %WITEINT6,7030) (IJALRI'T). ALR4A(IhI=l,aALF1 ) CCCIX 00625

C GECMX 00626
C WITE THE AREA 14.LTIFLIERS CE0OBX 00627

14 =I GE04X 00628
N = OWN~ GCCX 00629
K z I GE04BX 00630
IPAR1C3) = NLFW GCCX 00631
IVAL = 9ALFHA GECMBX 00632
CALL WTD4X(ICSC,W IT,RAt~J,FSPtl,LS,tLb6, K, ID, GCCIX 00633

IALF4Ao ITYPE, 14,14 PARN, IRR) CE04BX 00634
IF (11RR .IE. 0) GO TO 800 GE04BX 00635
IVAL = 041JALFN CE0OBX 00636
CALL WTM(GCC "TRNaJWoM#~NIS K, ID, CE04BX 00637
1 IJALz.% IYPE, Mo,14 FARM, IRR) CE04BX 0063

IF (EUR WI. 0) GO TO 0070 CE0CBX 00639
c ccCIX 00640
c DTMIKt2 THE SPATIAL A!C PARAMETIS 4ECMBX 00641
C THE "*IC ARRAYS ARE WITTEN TEMPMARILY ON~ IVPSC FCR EDITTING, CCCIX 00642
c 09TO IWTFSC. AFTER THE KPT-- ARRAYS ARE WITTEN4 CN GCCX 00643
c I "CSC 0 ALL NSPATK ARRAYS ARE TRANSFERRED TO IGECSC GCCIX 00644
c 15CR x NUMER 0f 94UICS TRANSFERRED TO IWrrSC (#CCX 00645
c 16CR : TOTAL NUMBER OF WUAICS FRESEIITLY ON4 IVPSC CCCIBX 00646
C GCCIX 00647

1 SCR 0 EC*BX 00648
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WSCR x 0 GEOEJX 00649
ma : 0 GEOeX 00650

W04L 0 fEOeX 00651
ItRNI(3) =0 C0X 00652
IPARI4(S) z 0 GEOSIX 00653
REWIND IWI'FsC GEOeX 00654
K%4 m I VPsc G#EOX 00655

KN=? GEO'SX 00656
f4K 0 GECMBX 0065?

f Cm CE04BX 00658

IF PUE ItIAI AMRA 0) GOE TOF 904C CNRBUNT GECMBX 00668
If CR ( JC . CF TRE NaGT IRFACTO80 CE04BX 00669

c01 GECM0X 00671

IF (.UIVIE (DETEMINE GOAIA TOI VALE0 GE04X 00672
O? JC =1 ,MBWGE04OX 00673

ISAX 44 GE04X 00674
CAP(&64 (..91EF ,BXtW iKvJC GEOGX 0067
IVc IC~lt 4NUI ARA-WRTELETSRFCNGNRBTINT GECKX 0066
IF COacR JC OFTERIGHTlSURALCLYAL R0,C4AC GECMB X 00677

c UF=T IND-4),P IATES S4E RIGHTRFAECCTIBII) A GECIEX 006783
C PUDGEOSBX 00679

IF t.N1r SURF) ARRA TO SW CATIFL GECIMX 00680
N:W = 4 + GEOSBX 00673
WSAN(4= NSA" 4EMX 00674
KPWN6) = PT GEOSX 00683
CAL=10 WITDEX(IVPS, GRTR10lS,4,SPL.8'.ID GEOSX 00684
IF PAMICR %ITYPET,= IVAN,JCCYR, IRR),MUICI GEO4BX 00685
lF (IRCW .1+1 ) GO TOI 8075C& 11 1II'c GE0SX 00368

C GE0tEJX 00688
71 CC*TE MA RYO HESCAHFIEGECIMX 00689

C ~ t GE04BX 00691
LX) (4 zO4 YOM GEClolX 00692

ARMM = EL GEOeX 00693
CALL6~* .TXIVC. 2) RTrA~JWSNSLR4 GO TOD90 GECDX 00684

IIC (SYPE, Mo. FARM GO T90 GECMeX 00685
IF (PuT WE. 0 GOR TO~I DT0GOTO90 GEOSBX 00696
MOM (P11 W A 0. I E~I V GEMX 00)69?

C GE(MX 0068

C ETND F LOOP 7RTI-ALPRIrR ON RECEIVING CHRSFR ICWNGPRMTRS, GECKX 00699
C WSIIE GE04X 00600

SoS JCO.i 2 IWU GECW X 00701
C Y GECSX 006,92

IAL PSYIC M. 0 ICTIIS,).SCT 900E JQ GECeX 00603

c START CF LOOPC AORAIL-CTAIL CORIBUTIRON RCTEVN LET TAI ON E04BX 00704

C CHORD JCCA. OF THE RIGHT TAIL SURFACE C.ECK X 00705
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C GICOeX 00706
IF (.NOT. sIRFl Go TO 900 GEGMBX 00707

W = NT~h +*I GECHBX 00106
c GEHX 00709

PVAL = IGH TAIL-TAIL GEoeX 00710
c IF THE WING AND) TAIL HAVE THE SAME DIHEDRAL, MCCIFY THE WING qECX 00711
C "MIC ARRAY WERE NEEDED BY THE TAIL, All) USE IT GEoeX 00712

IF (PS10KV .EQ. 0.) GO TO 840 GEOjX 0)0713
C QIMERWISE, WITE THE P4JAICS FOlJND 0470 IVPSC GEHX 00714

WPAT1( = NGPATK + I fpECMB 00715
KPTTT(NT) = NPATK GEHX 010716
IVAL = 10H TAIL-TAIL GECMSE 0071?
IF (CMECKFR) URITE(Mr6.7020) IVAL,JC(1L.YBAR,ELe WCWSs(MLJAIC(1, 0ECHBX 00718

I lR0l-I+),lUAICC2,tR(3l6--II), I11Ki16) GECMBX 00719
c GEHX 00720
c %RITE 4A1C ARRAY 04 SCRATCH FILE cEo'x 00721

N MC66 GEMX 007U2
PARM(4) = YAR 4GEOX 00723
PARM(S) =EL GEMX 00724
CALL WTE)4X(IVPSC, Mk)pwIT,RADlJ, SWS,LSlNHR,LI6, K, ID, GEMX 00725

I ,4IC, ITYPE, MtN, FARM, IRR) GEOeX 00726
IF (IRR WEC. 0) GO YO 8075 GEMX 00727

HR= 1.5CR + I GcE4X 00728
C GEMX 00729

GO TO 895 GE0OX 00730
W4 CO4TIt4A: GEHX 00731

IF (ISCR AGE. 1.5CR) GO TO 85D GE04X 00732
CA'LL ROINIT GEMX 00733
CALL READM'X(IVPSC# MH fITRAI'lCJ,1'.NfSoLS,14R, K, NI410,10 CsECHBX 00734

t TYPE, IRS, MAICL, MN. FARM, IRR) GoEMX 00735
IF CIRR .tE. 0) GO TO O0M GECBX 00736
ISMR =ISMR I GECMBX 00737

C MRGE ThE TD $4*IC ARRAYS GEOlX 00738
00 845 1I 1. N 6EMX 00739
IF (I AGT. NROS) GO TO 842 GECIMX 00740
IF (llAIa.(,f 1)EQ. 0) GO TO 845 GECMUX 00741
IF (IMICC(W) .EQ. 0) GO TO 842 GECMUX 00742
0.IC(,l) = HM.( M4AIC(1,I),4.AICL(19I) ) GEMX 00743
M*IC(29I) = MA0( )1AIC(2I),NMAICL(2,I) ) GEOlX 00744
GO TO 845 GEMX 00745

042 MIAIC(I) = KJACL(I) aECOX 00746
14AIC(291) = KAICL(2,I) GEC4X 00747

045 COW I NUE GECMBX 00748
NlAOS = llA)GURo.6,N) GE04OX 00749
KPTT(NTm) z ISM GE04X 00750
11F (OIECKFR) WtATE(NT6,7=2) IVALPJCCL,YBAR,6., WC145, GE04BX 00751

I (WMIC(1,lRC-.I),WAIC(2,lA04 -1*1), I 1,tRO04) GCOSX 00752
GO TO 855 GECNBX 00753

C THERE WERE NO MA~TICES TO BE MERGED GEOGX 00754
550 #SPATK x NSPATh + I GCoSx 00755

KPTTT(NTTK) z NPATR G0(06K 00756
c WITE MERGED AICS ONT 2ND0 SRATCH FILE GEQHBX 00757

s55 c0NTIM "a GE6 00?56
us W0 GEOSHBX6 00759
CALL IOYEMX(IWUSCt MXAlTRANt JotNSL8,tLtk6 K, ID, GEC06K 00750

I MIMIC, ITYPE, MN, PARM, IRR) CECBX 001P61
IF (IRR .t. 0) W0 TO 6110 GECM6K 00762
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C GEOMX 00?63
095 CONTI 4.X CEOeX 00764

C END V LO FOR TAIL-TAIL PARAMETERS, FROM 800* GCM8X 00765
C GECMBX 00766

OW0 CONTINU.E GE0OBX 00767
C COMPLET AW# COPY FROM FIRST TO SECOND SCRATCH FILE GECM6X 00768

If (I5CR EQ. 0) REWIND IVPSC GE~eX 00769
IF (18CR GE. t'6CRo GO TO 904 GEauwX 00770
It = 15CR + I GECI6x 00771
DO0902 1 = I I NCR GEoGx 00M7
CALL ROINIT CGE0OX 0077
CALL REACNX(IVPSC, MWITvRANDOU,NFS,#sLSNM, K9 NID91D, GECIEx 00774

1 1TY PE, IRS, t4JAIC, MoNt, FARM, IRR) GE0-eX 00775
IF CIRR NE. 0) GO TO 609 GE046X 00776
CALL %RT0X(lWrFSC, MX4&IT ,RANICJ,WIS,NIM, LS, PR L%k6, Ks ID, GECMCX 00777

I WAIC, ITYPE, M,N, PARN, IRRE GEGeX 0077
IF (IRR . NE. 0) GO TO 8110 GcEGx 00779

9M2 CONI NUE GEcMBX 0078
904 CONTINUEC GEGeX 00781

C C04PJTE THE RIQ4T AND) LEFT WING INFLUENCE PARAETRS ON THE GECMEX 00782
C TAIL OR SAMP~LE CHORDS GE4X 00783

w =0 GEMX 00784
14.WTK= 0 GE04BX 00785
15CR =0 GE4X 00786
ICR2= 0 GEMX 00787
R0'4 H I VPSC GECMBX 00788
1 PAR" (6) =I GEGOX 00789

C INITIALIZE ThE "AIC ARRAYS GEC~uX 00780
00 90m I1 1, 50 GECM8X 00791
SEAIC(.1) =1+1 GECMBX 00782
PMICC2.I) =0 Gcmex 00793
KA.IC(.D, = 1+1 GE04BX 00794
MA1CL(2,I)= 0 GEC,.eX 00795

cW r COTNUE GE0EX 00796
IF (CCPLAN) GO TO 1015 GECIEX 00O79 7
IF (NSURF Wl. 2) GO TO 1120 GECIEX 00798
CAPR!. CAPR GECMBX 00799
YKMNP CAPLL4SIN(PSIW) GEOX 00800
JTCOL. MYBSW - NSB2GE043X 00801

C !;ECI4X 00802
C START 0F LOOP~ 0N TAIL 0ICRDS, TO CCt4PUTE GEcMBX 0080,
C WING - TAIL INFENC~aE PARAMETER~S GEOVX 00804
C DO 01010 JC. = IsWBBT )FrNXI 00030

JCQ. = I FTNXI 00031
809 CCNT IMAE FTNXI 00032

IF (jCO. .LE. kvBT) GO TO 910 GE04BX 00806
NOW = (IT-IDW)/6LMDV * I GE04DEX 00807
GO TO 915 GE04BX 00808

910 CO4T I HU GECWEX 00809
jTCCI. JTCCL * P'6t2DV GEOX 00810
IROE: tTEMC(JTCCQ)-I)W)/NSLlBDV + I GECWX 00811
IF (IROW .E2. E)T) GO TO 930 GEOSBX 00812

915 ccIpcJ G*EQEX 00813
CALL DC0cER(JBCI(T(ISUBT,1),L8XCDT, IRCW#JCCLo NXBT#JCOL,.F.,ICODE) GEOX 00814
jIt I GE04BX 00815
DO 917 1=IRCWHI4BT GECJ4X 00816
IF (IC'E(IJ) NlE. 0) #O TO 918 GECD4DX 00817?
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11 It* fEoex 00618
a? ccO4TII WeOX 00619
916 CO4TINU CECMX 00620

III =I WEOW 00621
002920 1 = II 11.MXT GE04BX 00622
IF (ICaW(II) .EQ. 0) 0O TO 925 GCO 02

It z I + I E04X W0823

220 CCW4IWU4E MCOW 00025
SOS IR04l= IR04 + 1 - 2 GEGMX 00626

C ENIMY INTO THE LOOP FRCq SAMPL.E pASH LOP FRCM 1120* GEMX 0082?
930 CCHT I NE GECMX 0082

CALL PlTAIC( IDOW,LBXCDW, IRCWJCQ.., CARL, Yg4JVSP) GEMX 00829
C GETS THE KU4IC AND MUAIO.. ARRAYS F04 RIGHT AND LEFT CCW4RI- GECMBX 00830
C BUTICIS TO THE TAIL GE04BX 00831

IF (SURF) GO TO 935 Geox 00832
IF ( NT. SURFL) Go TO 1015 GCIOX 00633
GO TO 985 GEOE 00834

935 KWIX =fiwT1 + I GCoSx 00835
C WEMIN E WETHER WI Nr, AMC TAIL ARE PARAL.LEL GE0OBX 00836

IF (PSItIF .EQ. 0 .AND. tGLRF .1. 2) WO TO 940 GECMBX 00837
NsPAflX m 6PATK +I GEMX 00838
KMflWTO*WrK) = NPATK GE04X 00839

C WITr- NEW NAIC ARRAY 04 SCRATCH GECMBX 00840
IVAL = 1CH WI'It-TAIL GECX 00841
4 =$*m GE04BX 00842
FAR)4(4= YBAR GECMEX 00843
FOMSi() =EL GEOeX 00844
CALL %RTEMX(IVPSC. M~iT,RAMCU.,WS,t".,LS,NWI,L26, K, ID, GECMBX 00845

I 14IC, ITYPE, N.H. PARI4, IRR) CECMS 008-46
IF CIRR WE. 0) GO TO 8075 r4ESeX 0084?
hSCR2- WX2 + I GEMX 00848
IF (CHECF) WRITE(NT6,?7)20) IVAL,JC(1,YBARtE., t4sO,(tMAC(1, GESeX 00849

I ~O-I1)WTC2,fi14I1), 1t4CO weOX 00850
C REINITIALIZE THE RIGH4T MLAIC ARRAY GEOSEX 00851

Do093? 1 = 1.oe MOBEoSe 00852
M*IC(I.I) = + GEOGex 00853
MAICC2.I) =0 GECMBX 013854

237 C04T1?&E GEOSeX 00855
c WGeX4 00856

GO TO 902 GCOS 00857
C W. NUAIC ARRAY HAS BEEN FOCtM WPICH KAT04ES IJECMB X 0a58

940 cCO4Ipm GEOSEX 00859
C ALL MIGHT HAND~ WAICS ARE THE SAME, PARALLEL SURFACES GECMBX 008W0

If (JCOL GT. 1) GO TO 945 GECMEX 00861
ISPATK = fIPA1C + I GECMB 00862
IPARAL = %dfp,%TK GECMSE 00863

095 C04T1I4NU G#ECMS 00664
KPTRWI (W~r) = I PARAL GCMaSE 00865
WOAR x MANPACARWo4) 0too X 0066

C GteCS 0086?
960 C(PMTIWJE GESeX 00868

IVAL z IOHR Wro-TAIL r*ECMx 00869
1.7 (CHCKPRJ %ZT(NT6,1U2) tVAL,JCC.,YBARoE~ WQO',(NUAIC(1, GCMaSE 006,0

I WCW4-*1)#MAIC(2@W'C6-I*), I:.HO.)CMaS 00871
C GECi4BX 00872

W8 CCNTIMX C*EC*40E 00873
If (.NOT. SDVL) GO TO 1000 CCMfX 00874
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98S Cc I TNUE GPCMBX 00875
NWTK = NLWTK 4 1 fmECMX 00876

C VETMMINE WIETHER 20TH SURFPACES HAVE NO) DIHEDRAL GCCSX 00877
IF (PSIW E. 0. .AND. PSIDIF .EQ. 0. AND. NSURF .EC. 2) GO TCM9 GCPeX 00878

KPTLWr(,LWrK) = NSPATK foEOX 0008
C WITE NEW NU*IC ARRAY ON SCRATCH GE043X 00881

IVAL = 014L WNG-TAIL WEOW 00e8
N z tWOWL .EMX 00883
PARM(4) = YBARL GCO4X 00884
PARW(5) =. EL GCoeX 00885
CALL %*TENX(IVPSC, MXVIT,RAMU9tfStES,LS,*,Ll, K, ID, GECM8 " 00886

1 MUAICL, ITYPE, A4,Ns PARM, IRR) GE04EX 003887
If (IP.R NtE. 0) GO TO 0075 GECMBX 00888
NUCR2 = NCR2 + I GEQMBX 00889
iF (HE~CIKR) WITEt4T6,7020) IVAL,JCa..,YBARLELL, tN~O4L, GE0leX 00890

1 (4.hIC(1,t'R&L-1+1) ,MJAICU2,tRO"8L-I*1), !1,MCi.6L) GEG4X 00891
C REINITIALIZE THE LEFT I4JAIC ARRAY CE04BX 00892

DO 987 Is 1,RO.L GECMBX 00893
mUAICL(l,I) =1+1 GECMBX 003894
K6AIO..(2.1) =0 GEMX 003895

967 CO(TitA CMBX 00896
GO TO 1000 f#EMX 008Cj7

C (1.0 MIC ARRAY HAS BEEN FCUND4 MICH4 MATCHES GEOSBX 00898
900 CCQ4TINUE GEMX 00899

C USE THE SAWE ARRAY VERc RI~fT AMC LEFT Ct'lTRIBUTICM' GECMBX 00900
KPTLWt(M.WrK) =IPARAL GEMX 00901
WO4U.. VA)V3C 5sL,WCR6SL, GCMBX 00902

c CEOMBX 00903
995 CCNTINUE fEOSBX 00904

IVAL = l0Hl W4I-TAIL GE048X 00905
IF 04flCXFR) l.RITE(NT6,7020) IVAL,JCCQ,YBAP;L,ELL,WO.8Li 0EMX 00906

1 (MUAICL(1,tMC86L-It1),NJAIQ.(2,RC1,L-I+1), I=1,WCRW'L) GECMBX 00907
1000 C04TIP4. cEOSX 00908

IF (ISMPW NEC. 0) GO TO 1150 GE0iEX 00909
1010 CO4T I NE GECBX 00910

JCO. = JCQ. + I F'TICC 00033
IF (JCC. .LE. WDBBT) GO TO 909 PTNXI 00034

C ED CF LOCF 04 CHCRDS, FCR WING-TAIL PA.RAMETERS GtOEMX 00911
C GOWB 009t2
C PLACE AP# BUILT UP ARRAY DIE TO PARALLEL SURFACES 04 SCRATCH GECMBX 00913

IF (PSIDIF NEC. 0 .CR. P51W HPE. 0) GO TO 1014 GEOMX 00914
C MlGRE THE RICHT AND LEFT ARRAYS GECMBX 00915

f*RWX = M1P0(PROGR,NROGpLL) GEOUwlX 00916
1)0 1012 1 It 1,Pclx GECMBX 00917
WMIC.(1oI) M IIO( I4AIC(1,I),g.MAICL(l,I) ) GceOX 00918
94*IC(2.I) I'A)C( 94.IC(2,I),P4JAICL(2,I) ) GECMX 00919

1012 CCITINUE GfEOUX 00920
1014 If (14SIDIF .PE. 0) GO TO 1015 f#EMX 00921

C 1WITIE THE ARRAY ONTO IWTFSC CEOeX 00922
IVAL z IOMPARAL TAIL G#E~weX 00923
WNW(4 z YBAR CECOX 00924
PAR(S) z EL. GvEOX 00925
IPARM(6) -- 2 oECIeX 00926
so: mAE3( NROWI,R"ILL) G#ECMBX 00927
CALL WTEMX(IWTF$Co MXWIT,RANt ,SKMlSoM,~S K, ID, GEcIX 00928~

1 MUAIC, ITYPEt 1,N, FARM, IRR) GEoex 009215

B40



I F (I RR .NE. 0) GO TO08110 f*EOlX 00930
NSCN = NCR + I GEC4eX 00931

C PLACE THE vKPT-- ARRAYS Ct4 GECrERY SCRATCH4 AS CNE MATRIX. GECi4X 00932
1015 CCNINU&E GEOSEx 00933

IF (NSFATK .EQ. 0) ENDFILE IGECSC QECeX 00934
IF (N5PATK .EQ. 0) GO TO 2000 GEC)X 00935

001040 I = 44AG~e 093

IKPAR (5,) =NK GEOW 0093

IF (~RT .EQ. 0) G O13 Ee 04

M: I SEOOX 00943

DO10IM 1 1, M6KGEle O94

100KPT(I) KPTrW(I) Ee 096

IF (NT-.rK .E. 0) GO TO 100 GEOeX D4

N = M'A)((N,N4TK) WOW~e 00962
DO 1040 1I. NTTKfl GEClkeX 00963

1040 KPT(M,I) =KPTLTCI GECwx 00964

109 Ca~r E. )IO O 07 CEO'JX 00965

N AG4 .~K GE06X 0096
DOI. 106 1 1, WP GE04BX 00967
CAL0 K TD4X(G. C8C KPTTI4U IS4~LPr'~L.6 , D GEOeX 00968

ID OT ITYPE IN NAI4 I GEOeX 00969
IF (ILRR E. 0) GO O 00 GCoeX 00960
"C =ML+ I~fZ GECP.X 00961
N = AQ(~tL)CGE0X 00962

C O18 1C~ 1,E ILWCARYSTTH GOTYSOTIT GEC45X 00963
t080 KP(M1 KP TWSC GEOEJX 00964
1090 CC IVP$C CQEQEX 00965

IVAL = HKFTI GEO)(X 0097

CALL WEDX(IWTFSC, MXAIT, RANDOU J. Sot8, LS,,Wi K, DID, GEC$X 0098
IK~ ITYPE, RNMIC,N, PAR 4. IRR) GCCI'X 00962

IF (IRR NEC. 0) Go r0 800l GECIX 00983
CA L WCIGCC6,HWIRtW F,4 ,I GEC)4BX 00984

IfN I&MISCTY, .. AR RI GCC4JX 00984

If (IRR .. 0) WO TO 1096o GEC~eX 0098

DO 0941 xIt a W W 09i



1094 CONTINUE WCOW 00987
1096 IF' (N&CR2 .LE. 0) GO TO 1110 GEOUBX 00-98

00 1100 1 2 ,GCR2 WeOx 009811
CALL READMX(IVPSC, N fITtRAD0J,FS,MS,LS,MR K, NID,ID, GeOx 0099

I hYPE, IRSv g4*IC, w,N, FARM, tRR) CECMBX 0099!
IF (IRR W~. 0) GO TO 80)90 cECI6x 00992
CALL %AfTEMX(1GE4rjC, MXRIT, RADO, NFS,NMS, LS,NMR,L06, K. ID, GECIMX 00993

IW*IC, ITYPE, M,Np FARM, IRR) CECMX 00994
IF CIRR NEC. 0) GO TO 80702 wCOx 00995

1100 CONTIPWE GECMBX 00996
1110 CON.TINUE GoeOx 0099?

ED~ FILE I GEOC WEOW 00998
GOO TO 2WO0 WEOW 00999

C GE04BX 01000
C LO ON4 SAMPLE U.ASH 0CRDS (USED IF ISMRMW NE. 0) TO GEOSX 01001
C DETERiMINE MUAIC ARRAYS 7CR RIGHT AMt LEFT WNG, IlR.LUENE GECIX 01002
C ()N EA04 CH1( D GEOW 01003

112 CONITINUE GECOSX 01004
WRWTX 0 GceCX 01005
14.wrx 0 CCCIX 01006
17 F Q $*W .ED. 0) GO TO 1015 GECC*X 01007

C 0( DO ?O JCHRD= 1 ISMFLW ) T~ 00035
X*D=I rrioc 00036

1130 CON4TINUE FTWCI 00037
JCO. ICHQR D CHR D) GEGOeX 01009
COLL ZLO:(JCRD) GEOeX 01010
YMUJVP CAFIN(PSIW) GE04BX 01011
IROE - I8iL(JOC) GEOeX 01012
GO TO 930 GECOX 01013

C THE L(OGIC lFCR * TAIL CHOCRD IS USED. AFTER THE IaAIC ARRAYS GCC04OX 01014
C ARE DETERINED AMt STCREDt C')4TRCL IS RETLRNED TO THIS LrcCP. GE04BX 01015
its) CC)4I'4 WE CI0X 01016
12 OWIW GceGx 01017

JCR =iO * 1 VTkWC 0003-8
IF (JOHRD .LE. ISM4RM) GO TO 1130 FTNXI 00039

C END Or LO(F ONi SAMPLE %ASH O$CRDS GEOIX 01018
C GECM84X 01019

GO !a 1015s GEO4X 01021)

C GE040X r:,),>

WOO CCT I MR GEOPCX fltGZ.
EM".'L.E IGECSC GE04EX (l1021

REWT. I GEOV GEOMY 01024
RE6!t(e I wrFSC CCCIX 01025
R04 Di( I VPSC 1EO2 010Ot26
RET'J M GCCX 01027

C uuo

c OU7PuT FORMA~TS CCCIx 01029
c CR CE04X 01030

W10 FcRMAT(1l.15X,39H- - - - GEOMETRIC PARAlcETDZS - - - - GCCIX 01031
I 1HD,29IlCAR0 -LOCAL AXES DEINITIO.-, GE04BX 01032
2 4X, 1CN-LOATION, 4X,l0HZ-LOCAT1It4, 4X# OEOMBX 01033
2 I44DINEtAL ANGL.E (PSI) / 2?X,5HWIC , F10.73,4X, F10.3, 8X. WCOW 01034
3 .2, ON DEGREES ) C.COMB X 01035

0012 F7. '1TWX,5HTAIL , 710.3,4X, F10.3, 8K, F7.2, 8H DEGREES ) CCCIX 01036

C CAR D W~c.EJK 01037
tS FCR WA T (IHO, 0AR 0 -BOX PATTERN CEF1NITIC-,5X,6HlWffDS,I0X, X 4o X 010311

1 &IxCFNTrc,5X,2NOR,4X,5HXECGrE /37X, t3, 8K, F10.4, 6X.F10.4 OEOMY 01)
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"t1? MMTtK,3-SAPLE WSH,13, 814 CORDS- , IHI COR(D s X, S4I30F G"EOlx 01040
1 5X.54ISCL. 6K. 4HZLC /(37K, 13,6K, 13, ?X. 13, 6K, P7.2 ) ) ao0x 01041

c COAD1 H MOK 01042
IM1 F(3tMT(IHC4OCARDH -PLAWCRM DEFIN4ITION POINT CCIJNS-vSX, GCO6K 01043

1 I814EADING EDE, 4X, 134IRAILI NG, EDGE /42X,4W(NG I?, 9X, I? GEO6X 01044
40f FP3kVT(42X,44TAIL9 1?,9K.!?) GQB 14

C CARSITO L GC~eO 01046
4M6 PMVT(IHC,3rCRD1 TO CARDI -PLANFORM DEINITIOG-,9X,1HX,9,14, GEMB 0104?

1 4X,12H(LOCAL AXES) ) CEOMI 01048
4030 VAT( 3MKAMO P89.3, F10.3/ (4tX,2F10.3)) CE04BX 01049
140 PFIiAT(1lO,?,31H-BOX tCIOIOO- SI (LENTHf) =, E18.8,SX, GEOKx 01090

I I1HSI/BTA (WIDTH) a, EIS.8) GWE06 01051
C GCOSx 01052
C CHIX RINT' FORMATS, USED ONLY WIEN CHECPR = .T. ccEOS 01053

1010 FQl'kAT(1SCIIKE ARRAY - , 4013 / (1SK,4013) ) GEO6Kx 01054
7M PRHT(I1ONUIC ARRAY P(R ,AM, 814, 04CRO 12, 9H4, YEAR z F6.3, GceOx 01055

I114 7M .EL .2 / 10X, 3HR~lb 13,214 / (16)4214) ) GEO6K 01056
7IM FMNAT(51t IJALFH iz J*1(XIO + I CTAL) AND ALI*4A ARRAYS, AS GEOKB 01057

1 71H STORED / 6( SX,I314IJALFiI ALPHA ) / (6(5X,CS, P7.4) )) GECB 01058
1040 PMHAT(21HQ CHECK lRINT, FEXL0C/ (IOF12.7)) CE04X 01059
1045 PMAT( IND 14X, %MAjq. / (10P12.7) ) CIOX 01000

C GEC~eX 01061
C DIACTIC FORMATS GE04B 01062
1010 POMAT5H13* ARNNG - WEDGE AND XCENTR WIRE 8011H SPECIFIED. GE04BX 01063

1 2M XEDGE AL. BE IGNMED *") GE04K 01064
g0M P04HAT(420C4** WaNING - SAMPLE .ASHt SFECIFICATICH SET 12,GH 1S IN GEMX 01065

I 5514 EROR. ONLY THE PRCEDING ONES AiLL BE CALCUL.ATED **) GE04X 01066
IWO P04HT(53H04*" ARNING - SAMPLING OF UP.ASHES CANNT BE CCI IF GEOKB 01067

I 35H A TAIL HAS BEEN tEFINED. ISMIPLW =,13.16H WILL. BE IGNOED GE043X 01066
2 4 **) GE04B 01069

9110 F1QR1T(231** GMCR - PARAMETER ,A6,23H4 WS NOIT SPECIFIED. IT GEOSKB 01070
I, 29H MUST? ALbAYS BE GIVEN **) 00eCIO 01071

912D P04HT(531E)*** ERR.R - E17HER XEDGE CR XENMl MUST BE SPECIFIED GEOCIK 01072
1 4 ft) GE04BX 01073

9130 M04AT(13M**4 ERROR - ,AG,2913 IO UTSIDE AU.OIED RANGE * ) GEOX 01074
9120 7CRAT(13IC* ERROR - .A10,23HDEFINITICN4 POINTS ERRR, 13, GE0OX 01075

I 29H4, A C06IATICN4 CF- **/ 13X,24M1, NC04-ICOIC Y-VALUE GEMB 01076
2 INSt IOX,2@e, NOWHONdrONIC X-VALUES / 13X,11H4, FIRST Y- GEOeX 01077?
3 14HVALUE ION-ZER0, IOx.3414, TIP T.E. Y-VALIJE DISAREE ITH4 GEO4X 01078
4 154 TIP L.E. VALUE ) GEOeX 01079

91W0 PM*%T(SIH0** EROR - XENTR Ntr WITHIN 50 80K LENGTHS (51 z, GEMB 01000
I BMS.SWt) G TIHE W L.E. (,CIS.8, 514) *** ) GEOeX 01061

9170 POMAT0500 MRR - UHILE bAITING, ON GEOCTRY SCRATCH FILE AMa GECMBX 01062
1 15N. MRCCODE a14, 4H ** GECMBX 01063

U178 FC14IT(14X, OOANAY oA6,154, DI108104ED (14,114,14,1114) AS BEING GEMx 01064
M IMP.T!! GE06X 01065

SITS FMHAT(14X,ZIOfl4 NUAIC ARRAY f~t AIO,154. DImENS0CM (14,114,14, GEO4X 0106
I ION) WAS BEING WAITTEN ) Gco'x 01067

9110 V4RHAT(9MI*4* DM - THE TAIL AND WING, C(t THEIR DIAR"AGNS GECIX 01066
I M OS- ABOVE TO BLO ft ~) GEC1GE 010s9

9190 VFMI(S4N0* EMR - W4ILE READING FROMI 4FOCTRY SCRATCH FILE GEOex 01090
1 AIO,19. CRO CODE a 14, *1 *") GEQOX 01091

not1 FMKT(14%9 SHARRAY ,A4,19H, DIMENSIONE (14,114,14,111) bAS BEING CE1KB 01092
1 ON READ) ) GCOX 01093

c GEGeX 01094
C !NRCRS -ALL CRRORS CALL FLUSH GoeOK 01095

So10 CONTIN.C GEOeX 01096

B43



4iITE (NT6,9l1O) TVAL GCe X M10?
4O TO 8900 GECeX 01098

801scow CCdI A C0X 01099
WITE (NTS,9130) IVAL Gccx 01100
GO TrO 8900 Gcoex( 01101

8020 COTPAM GCOeX 01102
W1TE (NT6,9120) r4CWO) 01103
ZO TO 6900 GEO4X 01104

803' COHT I 4.x GEOMBX 01105
WI!TE (NT6,9130) I VAL GCOGX 01106
CoO TO 8900 G-EooX 01107

8040 CCNTI WE GCQEX 01108
GO 1086900 GE04EX 0110)9

8030 CO4TINUE GE04BX 01110
WITE (NTS,950) IVAL,IRR GEOe X 01111
GO TO 8900 GEOeX 01112

e80w) CC4Tlt&.C GEOWx 0111
WITrE CNr6,9160) 51, XEflGEW GEOeX 01114
GO TO 8900 GEOUBX 0II11q

8070 ccw IIRE GEOeX 01116
WITE CNTS,91?oo IGE06c, IRA GE04BX 0111?
WITE (NT6,917?2) IVAL, MN GEOeX 01118
GO TO 8900 GEOUX 01119

8075 C04~T I R GE0OBX 01120
AITE (NM,9170W IVPSC,1I; GEoeX 01121
WITE (NTS,9175) IVAL, M4.N GEOUX 01122
GO TO 8900 GEOUX 01123

800CO4T1NUE CEOGX 01124
WR1T. (NTS.,91so) GjEOUX 01125
GO TO 8900 GE04BX 01126

8090 CCNT I NU GEOeX 01127
WITE (WT6,9190) I VPSC, I RN GEOUX 0 1128
WITE (NT6,9192) IVAL, MN IEOUBX 01129
GO TO 8900 GE04BX 01130

8100 WITE (NT6,9190) I WTFSC, IRR GE04X 01 131
WITE (N76,992) IVAL, H,N GE04UX 01132
GO TO 8900 CE0OBX 01133

011 WITE (W41'.9170) lWrrSC.Irc GECMBX 01134
WITIE CNT6,9175) IVAL, M, G#EcleX 01135

8900 CALL. FLUSH(1 GE0OUX 01136
GE~oUX 01137
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%UWRWTtW £DGO4K (XEDGE,yEtGE. ICDGE, IEDGE, IRR) EDGO4K 00002
c EDWO 000
C 0q=%K FcR mo0oTOCw EDGE vEALut.s CF X PR LEADING EDGES, AMC MDGO4 00004
C V M( EITHER3 LEADING (3 TRAILING. CHCMS Y FIRST AND LAST EDGoI 00005
c VALUtS TO ENSURE DEFINITION TQ4 CENTERLINE TO TIP EDCOIK 00006
C %EDE = X-VALUES RCR CNE PLAW(3N4 EDGE 040OK 0000?
C VOW.E z V-VALUIS EDGOM 00006
c NOWG z NUMER CF (XDGEYEDGE) SETS DEFINING THE FLAW- EDGCW 00009
C FUNI EDGE O:GMI 00010
C lEDGE =I 7(3R LEADING EDGE, 2 7CR TRAILING EDGE EDG4K 00011
c IR a ENR RETURN, 0 SUCCISF1 £DG*K 00012
C 1, NOa-MCr C 'r-VALUES EDC04K 00013
c 2, NO4-0470EC X-VALIC, LEADING EDGE C)4.Y EDGCHK 00014
C 4, FIRST V-VALUE l04-ZER0 EDGOK 00015
C So TIP Y-VALLE CF A T.E. DISACREES WI(TH PREVIO.S EDSCW 00016
C L.E. TIP VALU.E EIDGOK 0001?
C EDGOK 00016

DINDI(3 )EDGE(1) *YEDGE(1) EDGOK 00019
C EDCOC 003

vi a 0 EDGOK 00021
If (VEDGEU) NtE. 0. ) KR 4 EDGO4K 00W2
00100 1I 2# NECGE EDGOHK 00023
IF (YEDGEtI) .LT. YEDGE(I-11 ) GO TO 1I0 EDGO4K 00024
GO 70 (90*100), oEDGE EDGOK 00025

W0 IF (XEDE(I) .LT. XEDGE(I-1) ) GO TO 200 EDGHK 00026
100O CONTINU.E EDGOK 0002?

4O TO 290 ODGOK 000280
190 IR a 1UR + I EDGOK 0002

GO TO 290 EDGOK003
20 IRR z IR 2 EDGOK 00031
2am cO(rINUE EDGOK 00032

Go TO (300 390) oI EDGE EDGOK 00033
310 T!P =VEDGE (lEDGE) EDGOK 0003

GO TO 900 EDGOK 00035
330 IF C(VEG(NEDGE) NEC. YTIP) IRR IRR + 6 EDGOKW 0006

C EDGOHK 0003?
300 me"%A EDGCK003

c EDGOK 0003
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%UlR OTIWE EDGOIK (XEDGEYEDGE, WDGE, *EDr#E, IRRI EDG04K 00002
C EDGCHI 0003
C CHECK FR MOOTONIC EDGE VALUES OF X R LEADING* EDGES AND -:DGCG 00004fr V FO P E £THE LEADING CR TRAILING. CHECKS Y FIRST AND LAST EDGCHK 00M05
C VALUXS TO ENSURE DEFINITION4 FROM CENTERLINE TO TIP EDGCHK 0006

C XM;GE = X-VALtES FR CE PLANFC:RM EDGE EDGOIK 00007
C YEDGE = YVAUES EDCCOK 00008
C WEDGE = t4.UME OF (EDGEYEDGE) SETS DMFNING, THE FLAW EDGOK 00009
C FGN4 EDGE EDGOHK 00010
C I EDGE = I VCR LEADING EDGE, 2 FR TRAILING EDGE EDGOHK 00011
C IRR z ERROR RETUR~N, 0 SUCCESSFUL EDGHK 00012
CI P. NOiWMNTOMIC Y-YALLES ED4CGOM 013
C 29 NON-MON4lr@C X-VALESs LEADING EDGE CHLY EDGOIG 00014
C 4, FIRST Y-VALUE NC4-ZEO EDGOHK 00015
C 8, TIP Y-VALI.E OF A T.E. DISAGREES WITh FEVICUS EMIOK 00016
C L.E. TIP VALUE EM"CI 00017
C EDGOCK 00018

0D4IcO )EGE(1) ,YEDGE(1) EDGOIG 00019
C EDfsOK 00020

IMN z 0 EDGOK 00021
IF (TEDEMI NEC. 0. ) IER = 4 EDGOKw 00022
00 100 1 = 2 9 EDGE IEDG04K 00023
IF (YEDGE(I) .LT. YEDGE(I-1) ) WO TO 1IM ET)G0K 000M4
GO TO (M0,10), I EDGE. EDGOHK 0005

M0 If (MCE(l) .LT. VIDGE(I-1) ) GO TO 30 EDGCHK 00M26
JIM CONTINUEt EDGO~K 00027

GO TO 250 EDGOK 00028
150 IRR z IRNN+ I EIDGCK G002

GO TO 23D EDGK 003
WOIRR = IN* +2 EDGCWOOD0031

2M0 C0I~ EDGOHK 00032
CO TO a5 M) I ErGE EDGCHK 0003

300 YTIP =YEDGECPCDGE) EDGOK 00034
GO TO a00 EDGOK 00035

350 IF (YEDGE(NEDCE) .IW. YTIP) IE: IRR + 8 EDG0OK 0006
c EDGOKw 0003?

OW0 RETUAN EDGOHK003
C EDGOIw 0003

ie EDGOHK 00040
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13:5.1DCM 00055
1000 CMINMDCDE 00056

CO TO uo= ocm 00057
c occm 00058
C PROGAM WILL RETRIEVE WJ DOXS FRCM OKRD J OCOE 00059

110 ccawTmx Dccm 00060
As x (J-t)AD* + I CCOR 00061
i a (MA~D - M00(JMt40) )*3 DCCMER 00002
l7 (i Coa. 0) is a:0 DCCQR 00063
1JNASK a SHIPT(VASKoJS 0CM 00064
"i a -i ccm~ 00065
002M0 It = IIOMISKIP occm 00066
IJw:3D a ISBt((IIJsa) DCCER 00067
IJCCE a IJW.FD.AM.IJIASK DOE 0006s
1CMCI) z SHIFIT (IJCCCE, Nia) DCM 00069
1133.s#1 DCC 0oCx7t

MW CcKTINU Dcmm 00071
c DCCDER 00072

3000 CO4T1MIE DCM 00073
RETURN DCWE 00074

END DCM 00075
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SUBRJOUTINE WOCER(IBCOX,LBOX, IA,JA, IL, ICCC ) NCCER 00002
IIMEMION IBDX(LBOX,I) NCODE 00005

C NCOC:R 00004

C MO"NC]DES O IT I WE QM BOX CC ITO THE PACKE CCE ARRAY ALONG A NCOCCR 00005

C "tiOIN OF A CHO'RD, REPLACINC, FREVIOJS VALUES NCODER 00006
C NCODER 00007

C IBOX - ARRAY OF OX CCCPACKE 2 P WRD NCODER
c. L.BOX - R04 IMIENSION OF BOX CODES ARRAY NCCDER 0000:X9

C IA - I-TH INDEX OF FIRST BOX CCE TO SET NICCCER 00010

C JA - J-' INDEX OF FIRST BOX COCE TO SET NCIDER 00011

C IL - 1-71H ICEX OF THE LAST BOX CCCE TO SET ,CCCER 00012

C ICCOE - CCE VALUE, 1,2, OR 3, F(R THE NCCDER 00013

C NCCDER 00014

NTECER SHIFT NCCIIER 00015

DATA IoAK / TTTrr7T7 rr77TB / NCDER 00016

DATA NBURD /0/ NCOD 00017

M = CJA-1)/NW WD + I NCODER 00018

JS = (M.RD - t400(JA,BWDtI) ) * 3 NCI 00019

IF (0,B .E. ()) JB = 0 NCCDE 00020

c JS = A LEFT SHIFT COUN NCCDER 00021

ICD = SHIFT(ICCDE,JB) NCCDER 00022

IJtASK = SIIFT()VSK,JB) NCCM 00023

DO 100 II = IA,IL NCCtMR 00024

IJCE = IJMASK .AND. IBCE(II,JSB) NCCCER 0025

IM IBOX(II,JSB) = IJCCCE .(. ICCD NCCCER 00026

RETURN NCCM~ 000)27

END NCCCER 00028
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SUBROUTINE PRNTBC(IB0X,LBXCD, IFRST,ILASiT, JLAST, SUBWD PRNTBC 00002
DIMENSION IB0X(LBXCD.1),ICCCE(150) PRNTBC 00003
LOICAL SUBO PRNTBC 00004

C FRNTBC 00005
C PRINTS BOX CCCES, S1AIDIVUCED CR UNS.UBDIVIDED PITEC 00006
C IBOX - COMPRESSED BOX CODE ARRAY PRNlTC 00007
C LBXCD - ROO DIMEONS~ OF BCr' CCCE ARRAY PRNTBC 00008
C IFRST - FIRST ROW DESIRED TO FRINT PRNTBC 00009
C ILAST - LAST R04 LESIqD PRNTBC 00010
C JIAST - LAST CORD DESIRED (FIRST IS ALAYS ONE) FRNTBC 00011
C SUBD - .T., SUDIVIDlED CODES DESIRED PRNTBC 00012
C .F., Ut'SI.DIVIDED CODES DESIRED FRNTBC 00013
C FRNlTBC 00014

COMMON /GECI4TY/ COPAN,t6LSDV)(LSDV.U8r2LqCN,6UR, 0ECMTY 00002

1 Dl,BIBETA,B1SBIBTAS,WAX,W..AZ,PSIW, GPECKTY a0003
2 N)BW, I4BBW, WBVE,WBBWM)XBSW, WBSW, IWBBSW, CECHITY 00004
3 I)W, CENTR GEO4IY 00005

LOG.ICAL CCF'LAN GEO41Y 00006
COMMON /CCNIRL/ FREVEX,00ACH, TITLE(8, RVGECM,FRVMQCLE,DIKW,DIHfT, COWRTL 00002

I DEFAULT COETRL 00003
LOICAL PRVGC, VWME, DIHW, IT, DEFAULT COCJRL 000014
C04CN /PCBLW XNCH NME SOWASSMOH IEC F RCBLI4 00002

1 EZAICISDV, FLYWXC PR(3LM 00003
LOGICAL SMOOTHl, CRDFIT ,EXA I C ,SL20V, LYWXD FROMM 00004
C04 /FfLES / NT5,NT6,INTAEIWSP,NPAIC,N6FAIcC,JrP, FILES 00002

1 IQLFSPICCESC,IVSC,IGECrC,WrFSC,IAICSC FILES 00003
DIMENSION BCDW (4)fNTBC 00020
INTECER BCD PRNBC 00021
DATA BCD/ IN ,IHI,1H2,1H3 / RNTBC 00022
DATA NlD /20 / F~T0I 0004

WMt FIC3IAT(1, 5X,8A10/1IIJ.20X,I6BOX CCCE PATTERN ) RNTBC 00023
0002 FCRMAT(19X,20HFCR SUBDIVIDED BCXES25X, EIXBW =,12.11H (SUBDIVID PRNTBC 00024

I 30HED ROW OF UNISUBDIVIDED CENTER) ) PRNTBC 00025
~00 FCRMAT C22X,4HoAH 44Fit., 56X. *CCE - I = .ANFORM Box* / RNTBC 00026

I 19X,20(lH-),6IX,*?- DIAPHAGM BOX* /IOOX,*3 WKE BOX FR%4TBC 00027
0010 FORMAT(1I0V4X,31I4 /C9Xs3014) P RKTC 00028
eW12 FCRMAT(H ) PRmC 00029

MW CR'0AT(IX,13,2X,63A2 / 12X.GDA2) ) RNTBC 00030
C FRHTBC 00031

bAITE (NI'600)1) TILE PRHTBC 00032
IF (NSUBDV ME. 1) GO TO 100 PRNTEC 00033
IF (.N~T.SUBD) GO TO 100 FRfUTBC 00034
%RITE (WT6,6002) IXW FRINrDC 00035

100 COWTI NU PRNTUC 00036
WtTE (NT6,60OS) XMAC PRNTBC 0003?'

C PRNTEC 00038
WITE (NM60I0) 41, 1-2,JLAST,2) PRNTBC 00039
bAITE (WIT6,6012) PRNT8C 00040

DO 250 IRCW = IFRST,ILAST PUNTUC 00041
CALL DCCME(IBOX.L3XCD, IRCWI. IROJ.JLASTo SLIBD, TCODE ) RNTUC 00042

C PRNTDC 00043
C CHAN4GE INTEGAM CODES TO ALR4AWUOC PRNTUC 00044
c PUNTBC 00045

00 200 5: 1.JLASt PRNITBC 00046
ZU(ICCCC(J).EQ.0) ICCCC( Sx COMI PRNTOC 0047
IP(ICCV(JW.CG.1) ICMC ) :BCD(2) PRNTBC 00048
Ir(ICcOt:(J.E0.2) 1C'C((J) = CC(3) KNPTDC 00049
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1V(CODECJ.Q.3) ICCE(J) ZBCL(4) PRNTDC 00050
200 CONTNUE 'PNWC 00051

'WRTE UffS.G02) IRcw, (ICCC(j), J 19JLAST ) NWTUC 00052
25 COTIU FRNMTC W053

RETURN PRNT3C 00054
ENDPRNTU 00055
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SUBSRJINE BxCDPF(LE,YLE,NUsXTEYTE,NTEv LSR6,IB ) BXCDPV 00002
c $XCDF 00003
c COERATES THE BOX( COD~ES FCR TH4E ON-FLAFORM BOXES OF ONE BxCDPF 00004
C SU.RFACE. 9XDP 00005
C I?.UT PARAMETER~S 9ICDPF 00006
C L = X-VALUES, LEADING EDGE, NOt4Y4-DICNAL BXCDPP 0000?
C YLE =Y-VALUES, LEADING EDGE BXCDPF W006
C NLE = NUBE OF LEADING EDGE POINTS 8XCDPF 00009
C XTE = -VALUES. 'MAILING EDGE $XCDFF 00010
C YTE Y-VALUES, TRAILING EDGE DXcDPF 00011
c HTE = NUMBE CF TRAILING EDGE POINTS BXCDPF 00012
C LSRC66 =MAXIMUM NUMER OF SUBDIVIDED) ROW6 ALLOED BXCDPF 00013

C C3JTPUT PARAMETERS lBXCDPF 00015
c BXCDPF 00016
C IC =30 C0EIRESED BOX CCCES, SEt I FPLNFO.I*JM BOXiES, BXCDPV 00017
C UIliANG0ED QSEERE BXCDPV 00018
C BXCDPF 00019

COM /FILES / WrS,N6,INTAPE,IIFSP,tRAIC,6PAIC,NW3TP, FILES 000032
1 IO.FSPi#CCESCIVFSC,IGECSC,IWrFSC,IAICSC FILES 00003

C04CN /GEO4TY/ COCANiNSDV,)CUBDV,NSUBrT2,t6LIBCNN6LRF, GEOMY 00002
1 B1,B1BETA.BS,BBTASW..AX,WAZ,FPSIW, GEcM1Y 00003
2 N2VWWNBBW WDW, wDBW, NXaSwWqBSWIWffBOSWI GECMTY 00004
3 IXWvXCENTR GECO4TY 00005

LOGICAL COPLAN GECMTY 00006
C04 /GEOQ / TL.AX, TLAZ, PSI T )T oWBT, WBBT, WeST, WBST, Gcoe 00002

I WBBST, I ToIXBST, CAR. GEO2 00003
CO)"4 /EDGES, / FE)LOC(250), TEta..cC(250),JDIAc, EDGES 00002

C BXCDPF 00024
LOICAL. WN G BXCbPV C0 M.5
DIMENSION XLE(1),YLE(1),XTE(I),YTE(l) 3XCDPF 00026
DIMENSION IBO4(LSRCI4, I) BXCDPF 00,027

C sxn~PP OE)28

C INPUT CO404 PARAMETERS - BXCDPV 00029
C IXBT = S*.lBEIVl=E RCW OF FIRST U~suSDV1DE BOX ON TAIL BXCDP 00030
C 96*.SDV =(INTEGfR) NUMBE Cr SUBD!V1SICNS BXCDPP 00031
C XSUB.DV (REAL) BXCDPF 00032
C M = I4A.SDV'! sxCOPF 00033
C NSB.CN: =ISLDV/2 v1 , CENTER SLRDZVIDED BOX bXCDPF 00034
C BXCDPF 00035
c IWOII COMMON PARAMETERS - BxCDPV 00036
C I XW =0, WI NG BEI NG DOE , 04A! SED TO SUBDI VTDED ROA BXCDPV 00037
C Cr FIRST L'"LR]DIVIDE1) "O CENTER ON WING BXCDPP 00038
C NtE. 0, TAIL BEING DONE, NOET CHANGEL DXCDPF 00039
C BXCDPV 00O4
C WT~rC040.t PtRAKERS - XP 000)41
c MXBSW x NUMEcR Cr SUBDIVIDED R014 TO AFT EN OF (WING) BxcoPF 0042
C WO)ST (TAIL) BXCDPF 00043
C WVBSW z UMER OF SUBDIVIDED 0ICRDS CIN THE M4NG) BXCDF 00044
C WBST (TAIL) SXCDPF 00045
C MXBW z NMBER OF UNIDIVIDED RclO ON (WING) 8xCDPV 00046
C MXBT (TAIL) 8XCDPF 00047
C WBri c NUMBR Cr UNSLMDIVIDED 04CR0S ON THE (WI NG) BXCDPF 00048
C WBT (TAIL) 5YCDPF 00049
c UEXC = ARRAY OF (LEADING) EDGE X-LOCATIONS, SU6DtVI1,ED 3XCDPV 000-0
C T-LO (TRAILING) 0XCDPP 0005t
C EepF 0005z
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140s 0 3XDPF 00053

DEL 1.0,XSLSDV BXZDPV W54

c LMATION CF FIRST O4CRD 3ClDPP 00055

yjh04 .S* 0 .0 * DEL) BAC0PF 0M056

C, SLM OF FIRST LEADING AM TRAILING EDGE SEGMEWTS, BXCDPF 00057

XREVLE = LE1 fII ccDPV 00058

YREFLE =YLE(1) I)4C0P9' 00059

yAEFTt: XTE(1) BxcI)W 00060

yREFTE 'rTE(1) BXCDPF 000oi

DM (LEC2)-REFL.E) / CYLE(2)-YREFLE) 9SXCDWF 00062

DLE (XTE(2)-)'REFTE) / (YTE(2)-YREFTE) 9X-CDF 00065

ILEC 2 3'4CDPV 0006.4

tTE 2 *)CDP' 00065

Itm = 0 BXCDPF 00066

C 
IxCOFF 00067

C '&S THIS CALL FCR WdNG CR TAIL - IxnCO 00068

IF (I XW .EQ 0) 00 TO 120 BXDPV 00069

C SET Up COct4TUjS FCR TAIL BvcDP 00070

StjRF z4HTAIL 
BxnpF 00071

%4w, BXDPF 00072

WET zIFIX(YLEQ4.E)) BXCD)F 00075

~WCHD = MYT * NSBDV DIXCDF 00074

j~CrwEw * NSGLSDV + 1 BxCDOF 00075

14s IXBST BXDpF 00076

LSR=LSRO34 BDEDPF 00077

IF (CT~. CCFLAN4) LSRR zL.SRR + IXIST -I eCDPF 00078

G~O TO 130 DXCDPF 00079

C D)CDPF 00080

C SET uP CQaigTES FCR WING exDPF 00081

120~ CO4TIME& BEDPF 00082

SmF IN *MMr )CDPF 00083

% .4G SXCLPF 000384

NSOHRD = MYW * N6SDV S)xVPF 00085

I DBxCDF 00086

)"IN = EFLE +' (y1141YREFLE) *CLE XTP 008

1lw. = l.-XO4IN)*XSLSDV +I BXCDPF 00088

114 =1 BXCDPF 00089

LSRR LSRC66 BxcOFF 0009

C 
BXC.DIF 00091

C START LOO~P 04 SUBDI VIDED CHCRDS SXC0F 00092

130 CCOIKXH BXCDPF 00093

'v04CD z YMIN BXCDPF 00094

DO0350 JCHRD = 1Id60R~D 9XCDPF 00095

C FIND LEADING EDGE OF THIS 0GCRD BXCDPF 00096

sez COMT I tax EXCDFF 00o97

c is 'THE CURPRENT L.E. SE(WNT STILL 0C0 - BXCDPF 00098

IF (YO4CRV - YLE(ILE)) t80gl7O,15U BXCDF 00099

C 00, AMMERO SE~GMENT IS NMtD BXCDPF 00100

150 ccNTII&X 
BXCDPF 00101

VEEFLE -- YLE(ILE) 5,XCDPF =002

IEILE 4 1 8XCDPF 00103

C HMECK FCR EXCEEDING LIMIT gxCDPF 00104

If .LE AT. MLE) G0 TO 710 5XCDPF 00105

3 4ECK FCrq EDGE SEGMENT PARALLEL TO (SKIP THE SEGff) CK 8XCDPF 00106

C CUTTING BACK MARD CENTER-LUgC (ERRCR) bXCDPV DOW0

IF (fREFLE - YLE(ILE)) 160,130,730 BXCDFF ormos

C SEGMECNT HAS P061TIVE SLCOfE BXC~pr 00101)

B52



IW VREVLE = E(ILE-1) lXCDPV 00110
DM =OLE(ILEU-)EFL.) /(YLE(ILE) - YREFLE) BXCDPV 0011:.

Go TO 140 lVCDPV 00112
c BXDPV 00113
C O4"D CENTER LIES 04 SE44w ENDPOIXNT AXDPF 00114

170 COrTtMS lXCDPF U.0115
(XLC(E..)--0E(ILE3-1.0)*)GWDV + IXBW BMCDPF 00116

GO TO 190 3XDPV 00117
C G3CDPI 00118
C O4"D CENTER LIES WoI~HIN ThE SECHENT BX:DPF 00119

1oo CONTINUE IDPV 00120
FE)..CUMOCV) =( PEVLE + 1MQE*(Y04CR0-YREFLE) -1.0 )*)WLS0V BXCDPV 00121
1 + lXW 1XCDPW 00122

C 3XCDPF 00123
190 Cc4Tt&lJ BUMPF 00124

MO EL0=IP-, FEXLO.. JEM4.X) + .5 amnPP 00125
ISTART =FELCC(JE:A.X) + I bXPF 00126

C sxnPF 0012?
C THE PO.LC1WNG CCCE FIND~S THE TRAILINGD EDGE CF "HS CHCRD IN BXCDPF 00128
C THE SAME MANNER AS ABCdE. BXCbPV 00129

240 CC#4T1 E 5XCDPF 00130
[F (YCHCRD - YTE(ITE)) 280,270,250 B*DF 00131

em0 CCUT I NE 5XCDFF 00132
VRFE=YTE(ITE) BXCCPF 00133

IE=ITE * 1 rdXDP 0134
1 F (I TE .GT. WYE) GO TO ra) B)lCDWF 00135
IF (YREFTE - YTECTTE)) 260,25U,740 BxnpF 00136

2U) IREFTE = XTE(I~T-1) BxCDPF 00137
DELTE = XTETE-MEPTE) / CYTt(ITE)-YRERTE) BXCDP 00138
GO TO 240 BXCDP 00139

270 coCriIwE BXCDPF 00140
TMOMC(E4..C = (XTE(ITE)1I.0)*XSLStV* +~ I)W XCDPF 00141
GO TO 29M 5DD 00142

290 COCr1INE BXCDP 00143
MLOMMOV =CC ( XREPTE 4 METE*(Y04(RD-YREFTE) -1.0 )*XS0BV BXCDPF 00144

1 +IXw 3*CDPF 00145
290 CCHTI?.E BxnDF 00146

1VL(C(JE)L0 = IIX(TM~(X(JEXL(X)) + .5 3XCDFF 00147
IED= TEXLVC(JDVX) BMWDPF 00148

IF (D .GY. LSRR) GO TO 770 B~T)PF 00149
C BXCDPP 0015
C SET DCE CCME TO I FOR FLAIFCRH BOXES CF THIS 04CD BDPD 00151

3M0 CON4TINUEC BCDPF 0015
CALL NCCME(BmLQC~d, ISTARTo JOIRDs TEM I ) DXCDPF 00153

C 8YCDPF 00154
NO$ =M WMOO S,IED) bCDPF 00155

JVLCC x JEXLCC+t BiCDP 00156
YO4(3tD x YC4CRD + DEL. 5XCDWF 00157

350 CONTINUE JwDP 00158
C ED OF LOMC 04 OR4DS exI'PV 001$9
c S1kcDW 00160

19r MING) GO TO 3f* ox)opf 00161
OMST a MesS allDPV 00M2

WkBT 3 a sam alo $x SCDFV 0063
WBST v N5LjRD BXCDPf 00164
coc IC To0 1(C)PF 0M1SS

340 HX33W:= M(85 exgopf 006
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MIW a (MWS-IW)NUDV* I SXCDPV 00167
Wasw: =OE DZfi CDPW 00168

310 CONTINUE 9)CDPV 00169

If (KERR MEC. 0) GO TO 750 5XCDPU 00170
c 9NCDPF 00171

RETURN4 3NCDPF 00172

C 8XCDPV 00173
C ERR DIAGCCTICS 8XCDPF 00174

C 3ecDpP 00175
c LIMIT EXEEDED NXCLPF 00176

710 1 ERR =I 9XCDPW 00177

EDGE = SH LEADING 3 XCDPF 00178

ISEC = ILE - I 9XCDF 00179
GO TO 750 9XCDF 00180

720 1 ERR = 1 9XDPU 00181
EDGE =SHMIALING 8XCDPF 00182

ISMI = ITE - I BXCDF 00183

GO TO ?M 8DPD 00184

C DAD EDGE DEFI NTION f3XCDPF 00185
730 1IElR 2 bCDF C0186

E = SM LEADING D)CDPF 00187
ISEC =ILE - 1 9XCDPF 0188
40 TO0750 DXCDPF 00189

740 IMR = 2 DXCDF ()0190

EDGE = HTRAILING BXCDPF 00191
ISE~C= ITr - I BXCDPF 00192

C 8DPD 00193
730 CorlNU B XCDPF 00194

W.ITt(NT6,7500) SURF. EDGE 8XCDPF' 00195
75M0 FcRt4T(~)** ERRCR iYRCCESSING, A5,IOHGE0CERY, ,AS, 9H1 EDGE 4~*BXCF 00196

CO TO (755.760,8W0) IERR sXcIIpF 00197
755 WRITECNT6,7550) ISEC sXCDF 00198

750 VORAT(5X, SHSECTICJ .12,24H IS BEYCND THCSE DEFlINED BXCCP 00199

GO TO 800 BXcDp' 00200

750 WIIE(,6,7600) ISEC BXC'F'F 00201

7WO VCRMAT(SX. SHSECTICN ,12,36H CF DT.E EDGE DCWLES BACK TOPA1RD THE BXCDPF 00202

1 12H CENTER LI WE ) XCDPV 00203
CO TO 81U BXCDPF 00204

C PLAPFCRM EXCEEDS BOX PATTERN LIMIT BXCI)FF 00205
fly (CJT I NUE BlXDF 00.06

,ER=3 BXCDpF' 002n7

EDGE = SHTRAILING BXCCPF 00208

ISEC =ITE - I BXCDPV 00)?09
WITIE (NT6,"W0) IsE.SL9F.JOHRD,;PkU B XC D' 00210

7700 FeA"-Tt=C4 ::;-- MRiz - C) THE TRAILING EDGE CF THE BXCCPF 00211

K AA.14M CAUSES O4'CD 13,04 TO G00%1 ROCd 13.115H, W41CM EXCEES BXCDP-F 0021?

2 14H 'KH LIMIT *44 B XCOPV 00213

I1N1 LSRCW. BXCDPF 00114

C G0 BACK TO FIN1Ib4H THE SURFACE, 41 PRINT PLAtFCRM AND) FLUSH BXCDPF 00215

GO TO 300 BXCDPF 00216.

C BY.CDPF D0OW

800 CA FRNTBCd13C.LfA()RiS I).M1Df., K6CRD, T.) OXCCOf 00218

c BXCDPF 00219

SO0W CALI "LUSH(l) B)xCVpIF 00220

C BXCcFr 00l121

EWC Bxcrlp 1.0. .
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SU13ROUTINE BXCDI CQl.KE#LSRO4,LS4DSsIuOX) BXCDI 00002

C DIMECI~AKE(lhIBOX(LSRO%4,) axcbi 033
c 3CDI 00004

C DETERIN~ES BOX CCAES FCR DIAPHRACM REG,1Cw BXCDI 00005
C BXCDI 00006
C IAKE - ARRAY OF WVAE LIMITS, AS DICTATED BY A TAIL SkrFACE BXCDI OOmIJ

C LSRO'6 - R04 DIMENICN CF THE BOX CCCE ARRAY BXCD! 000G8
C LSO4DS - )'AXIM9M MAGER OF BOX CODES ALLO.WD PER RCIE BXCDI 000J09
C IBOX - BOX CCEE ARRAY, C')4RESSED TO 20 CCCES PER WCRD 8XCDI 00010
C 6xCDI 00011i

CMON~ /FILES / WT5. W6, I TAPE, I WSP, .A I C, NPA I C, NaffTP, F~ILES 00002
I ICUiSPH'MEscIVPSC,IGECSC,WrFsc,IAICSC FILES 00003
Co4*" /GEOMT/ COPLiAN. NSBDV, XSLSDV, NSUBD2, NSUBLCN, NSLRF, IGE:041 C0002

1 B1,B1BETA,BIS,BIBTAS,W-AX,W&.AZ,PSIW, GEO4TY 0MAX3
2 )4XBW. )GEW, WBW, WBEW, MXBSW, WrBSW. WBi3SW. GECHTY 00004
3 IOW, XCENTR GCOITY ins

LCICAL CcSPLAN GE:04TY 00006
CO*"~ / rEOQ / TLA X, TUZ,PS! f, M)ST,'W BT, MYBBT, MXiSST. MY BST, GEoe 00Q

I ,4YBBST, IXB', IXST. CARL. GEOe 00003

Co":) /SAMFH IPW/ CCDl)IOFl1-IC((D ZLC(D SAW4W 00002
C C(349Z?4 IN~PUT VALLIAS- 13XCDI 00015
C W(BBSW, MXBBST,I)CBST, WBSW,WB.ST,WBB3SW,WBBST, NLJDV BXD! rtj(I rz
C I664si.w B)CDI 00017

C CO4MC 0JTRJT VALUES- BxtDT a001

C WBBSW. MYBBST, WBW.WBIBT BXCDI 00019

G'E)GIcmN ICCCDE(100) ByCDI 00=~
L(r-ICAL WING BXCDI 000321

C BXCDI 00022
C DETERMINE W4ErHER THIS IS A WING CR TAIL BXCjDI 0003

IF (IAKE(i) .EQ. 0) GO TO 80 9XCDI 024
WING =.T. DXCDI 00025
Ins 1 I XCDI 0006

IX5S1 2 BYtDI 00027
HxBBs =mxBBwkt.KA~rv + I)MW - NSLJBCN BXCDI 00020

IF (COPLAN) M)BBS =M3ST BXCCI 00029
JE)LC I f8XCDI 00030
WBBS WBBSW BXCDI 00031
WBS WBSW B)CDI 0U032
WO TO 100 HXCDI 00033

C THIS 13 A TAIL SLAiFACE B~cDI 00034
83 WING =.F. BXCDI 00035

I)S I *sT 5X(OI 00036
I)OSI I)(S 's I BXCDI 00037
WmBs NXBST BXCDI 00038
.JEXL.OC MYBSW + I BXCDI 00039
W38S NYBBST MXCI 00040
WBS MYBST D1XCDI 00041

100 CGIT It NU XCD1 OLI042
NOWS a gXBBS-1 9XCOI 00045

C BXCI 00044

c DC'MMI'C LEADIW- EDGC DIAPMIAC44 3XCD! 00045

Do 130 1 a z,WB5 8XCDI 00046
CALL DCODq(I1OX,LSI4C4, IKBrS-,J. insti.-11 *T., li:(MEC2) BC5G4B 00O01
DOt2 1Z 3 2 I0S1 ,14X8S dX(I 00048
CALL DCCO(R(iBOX,LSRCkS, 14,o 11j, .T., IcC) 8 XCD1 00049

ICOCE() =ICC(;E(ZI isXcoI Qf050
ICGCE(2) = (:C((3) BXCDI (Y105)
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CALL DCCXER(B0KLSR64v I+1.J-I, 1+1.1-1, .T., ICCOE(3)) SxCcI 00052
IF (ICCW NEC. 0) GO TO 120 Mo 00053
IF (ICCOE(l) ECQ. 0 .CR. ICCE(3) -EQ. 0) G0 TO 120 BXCDI 00054
CALL tCUMCa(IBOK,LSROG.o I.J, to 2 ) Xc01 00055

120 CO4T I~ D XCDI 00056
130 CONT I NE sXCO! 00057

C END CF D"LE LOOP TO DETERMINE LEADING EDGE DIAFIRAG4 AREAS BXCDI 00058

cDETfRHINE TRAILING EDGE2 (MKE) DIAPH4RAGM BXCDI 00060

IW 0 XCIII 00064
DO 170 1 = 8,MWBS DXCII 00065
IFCW* IW= %Ej) DXcVI 00066
CALL OCCDER (IBOX, LSRQ5S, I 1B,3,IS~ , MO) B(CI 000674
DY(CD.~ )G O 170 1D )SM(B XCIII 00068

ivCALL. , .CC .( I0oS~oi .AtJ. CC1,J, T1.t 3) OD O1XCII 00067

IF (IO .E. 1) GO TO 18) DXCIII 00068
1F (1CD4 NE.EAD..CCI .3 GOBS TOT 170 DXcIII 00071

C 7KE BOM IS A CANDIDATE. SEARCH DIAGONA4LLY FOR QC6StBLE BXCCI 00072
C RECEIVING BOXES DC.6"TREA.4. BXCDI 00073

JP =D XCII 00074
J14 = j xCI 00075
IS= 1+1 3DXVI 00076
DO 190 11 = I S. mG3BS OXCDI 0007
IF UM) .GT. 1) im = M - I DXDI 00078
CALL DCdE(I".LSR6, 11,3)4. 11,34, .T.9 ICCC ) DXCDI 00079
IF (ICCC .E. 0) GO TO 160 DXCII 00080
IF UP *GE. WrBBS) GO TO 1IM DXCDI 00081

SP = 1 8p IB I 0002
CALL DCCM (1.jOa,LSROG1, II,JP, I,.0. .T.s ICCO ) BXCVI 00083
IF (ICCID NEC. 0) GO TO 160 DXCVI 00084
IF (.NC. WIIG) GO TO 150 BDI 000385
IF ( 11 .LE. IKE(J) ) GO TO 160 BXCVI 00086
IF ( I I .LE. IAKE(JP) ) GO TO 160 DXCVI 00087

190 CCKT I NU DXCVIt 00088
C END F LOOP 0N DIAGCPAL SEAR0I DXcVI 00089

GO TO 170 DXCVI 00090
C DXCDI 00091
C COMITIOM NAVE BEEN FCJND FOR A VALID WAKE BOX BXCDI 00092

too cCO4iI& DXCIIDI 00093
CALL NCCO%(IBCK,LSR(kB, 1,3, 1, 3 ) XCDI 00094
ICCV 3 DXCVI 00095

100 COW I NUE DXCVI 00096
C 0IV0 FLO 04 RO6, AM4 DXCDI 00097

ISO cC04tqx DXCII 00098
C EN O LOO 04 O4OlDS, FOR WUKE DIAPHAG4, F1RO4 150* DxcDI 00099
C b2.C- 00100
C DEMW)INE MHE TIP DIAFWAG4 REGICON SXCIII 00101

Lil s 2 DXCIII 00102
00 300 1j- !!:8tm)1m BXCIII 00103

C SEARCH fVCR LAST NCU*ZERO BOX CODE C4 THE R04. FROM LB3 OJT'.ARD DXCVI 00104
CAUl 0bCOWERI$ DCMLSR(%G, I ,LBD. I .14Y31, T., ICODECLUD) o xccI 00105

200 LBS. L88341 sXCIII 00106
VO0 Z J : LOBP1,MYIBS BXCDI 00107
1F (JCOCEWJ .CO. 0) GO TO M2 ex~cV 0010$
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r210 COTM9 5)1D1 00109
LOD a WSS 315 DI 00110
40 TO 225 DxCOK 00111

220LBB 7 J -1 IIXCDI 00112
C LSD z THE SUBSCRIPT OF THE LAST NCWZER OX IN THE ROW BxCO! 00113
C TEST SON DIRECTL.Y AHEAD FOR )C4-ZEO VALUE BXCDI 00114

225 CO4NIN8A DEC01 00115
CALL 0CCtER(1IBKvLSRO4,s I-1,LBB, 1-19LBI, .T., ICCO) DEC01 00116
IF (ICU) ME. 0) GO TOM 260i DC1 wil

C SEARCH 7CR A NO+.ZEO CODE CN THE INB(ARD DIAC.CML AFT BXCDI 00116
J a LBI DEC01 00119
IPI x 1 41 IxCO! 00120
IF (IPI .GT. IilIS) GOTO0310 IECOK 00121
DO23 am It IP1,MOI5 DEC1 00122
CALL DCCM(KBCELSRO4o I.J9 I.oJ, .T., ICCC) IXC! 00123
If (tCCD NEC. 0) GO TO 255 DEC01 00124
j j - I DEC01 00125

M CCNTIt4.C BMCD 00126
C DECDI 00127
C NO DIAGO#.L ICE 1oAS FCU1C DEC01 00128

IF (MURF M~. I .AND. ISMPI.W ME. 0) GO TO 310 DEC01 00129
IF C.-WT. W NO) 4O TO 310 DEC01 00130

C SEARCM BACK ALONG THE DIAOM*L 7CRt A DIAFHAGN REGICl DEC01 00131
C CAUSED BY A TAIL SURFACE DEC01 00132

it uWMB +1 DEC01 00133
D0 240 III s IP1.M)GIS DE01 00134
It II 1- I DEC0 00135
J a J 4 1 DEC01 00131
IF (IWEM(J ACE. It ) 00 TO 250 DEC01 00137

M4 CC4TINU.E DE01 00136
C NO DIAFIRAGN FOJND DEC01 0139

CO TO 310 DEC01 0140
c DEC01 00141
C CCIMITICN FOJND REQUIRING* DIAFHAG4 BOXES 0 THE DIAGC0AL. DEC01 00142

2w0 JJ x J DEC01 0143
co TO 2w0 DEC01 00144

2s 5 JJ j + 1 DEC01 00145
It a It - I BD0 00141

R(D CCOINUE4. DEC01 00147
C TEST MCR EXCEEDING ICE CCIDC ARRAY DEC01 00148

L38 a LII +*I DEC01 00149
If (USD AT. LSCHDS) CO TO 8500 IECDI 00150

C SET DIAGWbL ILCWS sxCOI 00151
00 270 J a JJ,LBD DEC01 00152
CALL 'COM(DCELon , Iti, its 2 BD0 00153
It aIt-1I DEC01 00154t

270 CONTINUE DEC01 00155
ICC Oil) a 2 WD0 00151
MISS 8 VA(WBS#Lll) DEC31 0015

c DE1C01 00156
C DCTOMNEI LAST NCE-Z~t 0K CM NEXT MCW DECo1 00160

no Cowl IMZ D1o 001st
MIBS W)G~(MYIISL8I) DEc01 00162
11 I, DE191CO! 00M6
DO0f90 K a itL a 891 00114
J 11 LII - K I 1 DCL01 00165
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CALL DCU)DER(ISOK,LSRO64, II,J, II,J, .T.9 ICM ~ DECn1 00166
if (ICeX NEC. 0) GO TO 295 3X*01 0016?

290 coHTlax 5EC01 00168
GO TO DEC01D 00169

C END CFLOOP CH RO6B DETERMINING. TIP DIAFtIRAGM CCCES, FRO4 180* XD 012

c DT (W 8+~D BXCDI 00177

IFmKO G TO 350 DEC01 00178
33WBST= WBBS DEC01 00176

WDBT = (WBSS+I6'.Mr2)/.6LtDV BXCOI 00180

IF (.NIX. COFLAN) GO TO 500 DE01 00181
WBBST =WBBSW DEC01 00182
WBBT =WDBI DEC1! 00183

c DEC01 00184
MORETURN4 BEC01 00185

C BXCDI 00186
8500 WITE (Wr6,9500) DXc01 00187
9M1 RMAVT (SII43** ER*C - TO AW~ C'4CRS FCR BOX~ CCCL ARRAY 5 XCDI 001t88

CALL PRNC(18QE,LSROIP,1XSSHXBBS,WBDS, .T. ) D 00189
CALL FLUSHM1 DEC01 00190

C SECD1 00191
fm DEC01 0019?
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SWBRCUTINE GVAREA(IBOX,LBXCD, WING, ALPHA.IJALPHo t*LPN) GMAREA 00002
C Q"AEA 00003
C 15(W a ARRAY Q0 30K TYPE CCDES G144.EA 00004
C 1.31M x ROW DImCt6I0CF 0 3K CCCE ARRAY GI'AREA 00005
C WK.G a PLANFCRM INDICATOR "MREA 00006
C A* PHA a ARRAY 0F ALfMAS (NMOOALIZED AREAS) GI4A.REA 00007
C IJALPH SUBSCRIPTS FCR 190K ARRAY OF CELLS THAT HAVE ALFHAS WAREA 00008
C kW EQUAL TOO 0.0 CA 1 .0 GMAREA 00009
c WLFl4 z M4OE CF ALFHAS STCRED GMAREA 00010
C f"'REA 00011

C30"~ /GEOEITY COANNSBDVXSDVN6LS~,NLCNstNt.RF, GECMrY 00002
1 51.3iBETA,D1S,BDTAS,W-AX,W.AZ,PSIW, G.Co4TY 00003
2 NMW,MNOBW,WfBW,W~BBW, HXBSW,WBrSW, WBBSW, GE04TY 00004
3 IXBW. VCETR GCO(Y 00005

LOICAL COPLAN GEO4TY 00006
C044CH /GE042 / 'TLAXTLA.Z, PSI ',M)4XT, IfBT, WDBT , P4XST,WBsT, GECIQ 00002

1 W38ST, I T, 'XST, CARPL GEoe 0003
C0OM /F..AWNi/ b&.E,MrE,NTt.E,NrTE, XWd.E(10) ,YW..E(10), PLANXY 00002

1 VdEE"0),YWrE(lO), XYLECIO),YTLE(I0), R.ANXY 00003
2 XTTE L0),YTTE (10) PLANI(Y 00004

CHO /EDGES / mLCX(2!C2M), TEXLOC(250) ,JDIAG, EDGES 00002
C GMAREA 00016
C C094 PARAWHES USED GMAREA 00017
C WB = LEYGTH CF BOY' PATERN CX-DIRECTIGO) WAR EA 0001
C W5 = KXIK4.I CPANFCrF SPAN (Y-DIRECTICN) QI..REA 00019
C cOPLAW =T., SErcG5 SLRFACE EXISTS FCR PLANFCRM GIOAREA 00020
C = FP., SINGLE SU.RFACE GW01REA 00021
C MLE =MiWER CF POINTS DEFINING LEADING EDGE CF THE WING GAR EA 00022
C MwE = MER CF POINTS DEFINING TRAILING EDGE CF THE WING GMAR EA 00023
C HTLE = UMBER CF POINTS DEFINING LEADING EDGE CF THE TAIL Gg'AR EA 00024
C HTTE =NMBSER CF POINTS DEFINING TRAILING EDGE OF THE TAIL GMAREA 00025
C X6LE =X COCRDINATE CF THE LEADING EDGE DEFINITION POINT GMAREA 00026
C FCR THE FIRST FAFCRM Go~IAEA 00027
C YULE =Y COCRINATE CF THE LEADING EDGE DEFINITIC4 POINT GMAREA 00028
C FCR THE FIRST PLANFCRM GMAREA 00029
C WE = COCDIATE CF THE TRAILING EDGE rCEpINITICt4 POINT GMAREA 00030
C P0K THE FIRST PLAtfCRM C40AREA 00031
C YWE = Y COCRDIM4TE CF THE TRAILING EDGE DEFINITIC4 POINT GNAREA 00032
C P0K THE FIRST PL.ANFCRM GOAREA 00033
C MTE z X COCDINATE CF THE LEADING EDGE DEFINITICN POINT GMAREA 0003 4
C P0K THE SECGVD PLAICRM %~AREA~ 00035
C YiLE a Y COMMUNTE CF THE LEADING EDGE DEFINITIC*J POINT GMAREA 00036
C 70K THE SECOND PLANF0K14 G'BEA 00037
C XTTE =K COCRDIHATE CF THE TRAILING EDGE DEFINITICN POINT GVIAREA 00038
C P0K THE SECCND PLAWCRM Q4AREA 00039
c YTTE x Y COCRDINATE CF THE TRAILING EDGE DEFINITION POINT G4AREA 00040
C M0 THE SECC VLANF0K1 GVAREA 00041
C G'AREA 00042

COOE /LAREA / LEFTtRIGHT,IC0DE LAREA 00002
DtMEWSICN 13X(S0) GWVEA 00044
DIMENSION ALPHA(1), IJALF.4(t) GMAREA 00045

LOWCAL WING, GOAREA 00046
REAL Llf6,LIIN~,LIN8,LIN4oLCVT COAR EA 0004?
NLPN a I GVAREA 00048
If (WI NG) GO TO 5 G44AREA 00049
IWB a MY3T GIH&REA 00050

Mc(IXBT-IXW)/NLsUcV + I W.4REA 00051
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10M3 = MX3T G40.REA 00052
CWe= 0. 04AREA 00053
0O TO a G4AREA 00054

5 Wa = WBW G."AEA 00055
IF (COPUN) WB 94AU2WB,KYBT) %"AEA 00056

110 = I REA 00057
MM=MXBW GIIREA 00058

IF (COPLAN) M4XB MXBT GNAREA 00059
S CO4T I~ KX f"REA 00060

C GMAREA 00061
C LO 04 C)4CRDS GW4REA 00062

DoS90 J=1,WB "4REA 00063
yj = jG00AREA 00064

RIQIT =YJ + 0.5 4I"EA 00065
LEFT =YJi- U.5 GAR EA 00066
IF (.NPOT. M NG) GO TO 110 GMAREA 00067

C GMAREA 00068
C CALL. N11RCEP TO DETERMINE LEF'Ts RIQiT AMC CENTR LINE G4AEA 00069
C INTER~CEPTS, AND THE BREAK POINTS CF EDGES OfR THIS G00AREA 00070

C OI(RD. GKRE 00071
C GIltREA 00072

IF (YJ .GT. YULE(HNLE) ) GO TO 10 GI'AREA 00073
CALL NTRCEP(J, YtI.E,XWLEi LI1CM*I vB1KW 1) G10AREA 00074

CALL MriCEP(J, YWrE,Xt4Es LI2C?2RNB2KN2 2) GMAREA 0)0075
10 IF (ILURF .Ea. I CR~. NOT~. CCFLAN) GO TO2 G QAREA 00076

C CO4I'JTE SLOP~E AND~ INTERCEPTS FCR SECC PLAN'CRM. G0AREA 0007?

110 IF (YJ .GT. YTLE(NTLE) ) GO TO 20 G4REA 00078
CALL NTJRCEP(J, YTLE,XTLEs LIN3,CE~sRIN39NBK3,KIW3, 1) Gl" EA 00079
CALL NTRCEP(J, YTTE,XTTE, LIN4,CEN4,RIN,NBK4,KIN4j 2) GWAEA 00080

20 CONTIN4.E GVAREA 00081
C SLOPE AND INTERVALS C0O9RXTED. C4AREA 00082
C G4AREA 00083
C LOPV DO&4N THE CH(RD G04AREA 00084

CALL DCCCIBCOX,LBXCD, IXB,J, M4X,J, .F., IBX) G44AEA 00085

It = I G00AREA 0006
DOS5 1=1)0, M)( GOAREA 00087
)a =1 I AREA 00088
IF(IDX(II) W~. 1) GO TO 90 WhARiEA 00089
BOML.E =XI - 0. 5 GAR EA 00090
ICETE =XI + 0. 5 GMAREA 00091
IF(.NZr.W[Nr*) GO TO 40 GVAREA 00092
IF (YJ .GT. YW..EMLE) ) GO TO 40 GVAREA 00093
IF (XI .GT. Me~) GO TO 40 GkIAREA 00094

C "O 1S 04 PLAWERM I G4MEA 00095
ICC)E =1 G44AEA 00096

C ICa)E =. ItST L.C. B0K 04 CH(RD GI44REA 00097

c= 2. LAST T.E. BOX 04 O1(RD GI0.REA 00098

C z 3. INTERNA4L CUT Box C40AREA 00099
1FdIr .EQ. I) CPO TO 24 GMREA 00100

IF(IBX(II-I) MEC. 1) GOTO024 G4WREA 00101
ICCIDE -- GM'REA 00102
IF (r.EQ.M)M GO TO 24 GNAREA 00103
IP' (11+1) N~E. 1) CO TO 24 C44REA 00104
3Ff. I. *GT.CEW) GO TO 24 GMREA 00105

ICCC =3 G*AREA 00106
IU~0 G4CREA 00107

IU-0 GKtREA 00108f
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!P(RIM4.GT.BOXCLE) IU1- G4VIEA 00109
IF(RIte.LT.BMTE) IB~1 G44AEA 00110
IF(LIMe.LT.BOXcTE) 18=1 GQ4RA 00111
IF (1U+13.E.0) GO TOS 80 QAREA 00112

c BOX IS wir ENTIRELY ON PLANF(:RW. C04PJTE AREA. WMAEA 00113
24 CONTIU GI"AEA 00114

CALL ALPHAC(X, X6LEsY'v&Et~dF-Y~fE, G4OAREA 00115
lLINI sCE v2.KBI IK LI2CN, IN2,KWALFACP&AL.Fi)) GMAREA 00116
00 TO 75 GWAEA 0011?

c GWREA 00118
40 CCNTINUE G4AREA 00119

IF (,6LRF .ER. 1) W TO 8O GW'REA 00120
c BOM 1S 04 RLANFR 2. GQREA 00121

IC(DE =4 G4AEA 00122
IF(I.Ea.M)M) GO TO~ CAREA 00123

ICCC = I AREA 00124
IF(I-1. .LT.CEN3) GO TO~ GI4AREA 00125
IFCIBX(1I-1) NPE. 1) GO TO 44 GMAREA 00126
ICUME =2 Q'REA 00127
IF(IDXCII+I) NE. 1) GO -to G14REA 00128
MODE =3 GVAREA 00129

IUC0 Gb'AREA 00130
18=0 QAVREA 00131
IF(RflB.T.DCXLE) IU=I GVAREA 00132
IF(RIHI.LT.BCKTE) IB-- QVREA 00133
IF(LIM.LTBOXTE) IB1i GVAREA 00134
IF (Iu+IB.Ea.0) GO TO 80 C4AREA 00135

C 1CM IS NOT ENTIRELY O4 PLAWCRMI. C04PJTE AREA. CAAREA 00136
44c0rimx C~AREA 00137

CALL ALJP4AC CX, XTLEYTLE,XTTEYTTE, Q4AREA 00138
ILNE5RNoKI3LNE4RNAI4AFAtkF) GVAREA 00139

73 IJALPA(NiLR4) =J*512 + I G44AEA 00140
MU 4&LA4 + I C"'REA 00141

80 CCNTI?&JE OAREA 00142
11 =11 +1 GAMEA 00143

85 CCNTIMJE Q"AEA 00144
90 C04T I N& G0AREA 00145

PAN NLPH -1 C"4REA 00146
RETtJRN GQ"EA 00147
00 GV'AREA 00148
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StUOJTI IC ALR4AC CX, )LED ,YLED, XTED ,YTED, ALP(AC 00002
IL1,C1,R1,tW1,KlL2C2,R2sMt22AREA) ALIHAC 00003

C ALPHAC 00004

c x a X COORDINATE CF CELL CENTER ALM4AC 00005

C i = COCRDflATE OF LEADING, EDGE LEFT SIDE INTERSECTION ALNlAC 00006
C CI X CCCRDINATE OF LEADING EDGE CENTER LINE INTERSECTION4 ALFIIAC 00007'
C RI =X COODINATE CF LEADING EDGE RICHT SIDE INTERSECTION4 ALFHAC 00008

C KI =FLAG. TO INDICATE LEADING EDGE KIM4 ALR4AC 00009

C L2 = CCRDINATE OF TRAILING EDGE LEFT SIDE INTERSECTION ALFIIAC 00010

C C2 =X COORDINATE OF TRAILING EDGE ENTUER LINE INTERSECT. ALFI4AC 00011

C R2 =X COCDINATE OF TRAILING EDGE RIQIT SIDE INTESECTICN ALFlIAC 00012

C K2 =FLAG TO INICATE TRAILING EDGE KIMK ALFHAC 00013

C ARiEA = AREA CCHFJTED FOR THE CELL ALFiIAC 00014

c ALfW4C 00015
Co"0 /LAREA / LEFT,RIQIT,ICCME LAREA 00002

C LEFT = Y COCIRDINTE OF LEFT SIDE CF CORD ALFHAC 00017
C R104T = Y COORDINATE OF RIQIT SIDE OF 0COD ALR4AC 00018
C ICCICE =1, 1ST L.E. BOX 0N GCRD ALFHAC 00)019

C =2, LAST T.E. BOX C04 CRD ALPIIAC 00020

C = 3, INTPERNAhL CUT BOX ALRIAC 00021

C ALWIAC 00022
DINENSIOI XC(6), YC(6) ALFHAC 00023
DIPEICNG XLED(1) ,YLED(l), XTEDCI), YTED(1) ALRIAC 00024
REAL LEFT, LI, L2 ALRIAC 00025

E3= I.GE-04 ALR4AC 00026
BOWE = X-0.5 ALIHAC 00027

BCT =X* 0.5 ALR4AC 00028
I = x - 1.0 ALR4AC 00029
)= X +1.0 ALRIAC 00030

AREA = 0.0 ALF9IAC 00031
ISa ICE = 0 ALR4AC 00032
IF (ICCCE.02.3) GO TO 5000 ALFHAC 00033
IF(C1.GT.)QJ.AND.C2.LT.)L) GO TO 3000 ALFRAC 00034

1110 IF(ICCCE.Eg.I) GO TO 1000 ALRIAC 00035
1120 IF(ICCIVE.EW.2) GO TO 2J0M ALFHtAC 00036

GO TO 4=3 ALFiIAC 00037

C ALFIIAC 00038
C LEADING EDGE DOX ALRI(AC 00039

1000 CONTINUE ALIHAC 00040
NTRAPS = NBKl + I ALPHAC 00041

MNI = WRAPS - I ALFIIAC 00042
w = NTRAPS + I ALFi4AC 00043

XCU) =LI ALFlIAC 00044

YC(l) =LEFT ALFHAC 00045

XCWNXC) =RI ALFlIAC 00046

YC(NC) =RIGHT ALPHAC 00047

If CNRAPS.E.l) GO0 TO 110 ALFiIAC 00048
Do 100 W=,RAPS ALRIAC 00049

KIDX =KI.P*i-2 ALPHAC U0050

XCN)= XLED(KIDX) ALPHAC 00051

YCIN) YLED(KIDX) ALPi4AC 000J52

100 CCKIM.CE ALFi4AC 00053
110 CONiTINUE ALFi4AC 00054

D~O 300 NX -- ,NTRAPS ALFHAC 00055
Ir(xc(mx) .fGE.5Ox7) GO TO 300 ALFi-AC 00056

A BOKYE -XC CNX) ALPHAC W! 5 7

Cl' YCtNx.1) - YC(NX) B2ALPHAC OO1SA



IF(IDY.LT.EPS) 6O TO 300 ALFHAC 00059

IP(XCtN4X4I) .fT.BOXTE) GO TO 250 ALFHAC 00060
3 a DOMC~ - XC(t4X+l) ALF4AC 00061

2M0 AREA =AREA + 0.5.(AB)*LY AL;IAC 00062
GO TO 3M0 ALPHAC 0003

c ALPHAC 00054

C EDGE CROSSES IObCTE. CCPRTE INTERSECTI04 FOR DY ALPIAC 00065

250 CON4TINUE ALF1HAC 00066

5 % 0.0 ALRHAC 00067

tX =XC(NX I) - WC(NX) AIPHAC 00068
s = DY/DX ALRU4C 00069

V( = S*A ALR4AC 00070
GO TO 200 ALPHAC 00071

am0 CO4TImJ ALFHAC 00072
if (301CTE-SCOE.LT .EPS) GO TO 200 ALPHAC 00073

IF(R2.LT.0)(TE) ISLICE =2 ALPFIAC 00074

IF(L2.LT.BOXTEV ISLICE =t ALPHAC 00075

IF(ISLIC.W.0) GO TO 5000 ALPHAC 00076

CO TO 4000 ALPHAC 00077

C ALVI4AC 00076

C TRAILIN, EDGE BOX ALPHAC 000379
zo0 CONTI "A. ALPHAC 00080

WIRAPS =NW2 + I ALIPHAC 00081
M- NT RAPS- I ALPHAC 00082
M tC=TRAPS+ 1 ALR'4AC 00083

)C(I)= 12 ALPHAC 00084

YC(1)= LEFT ALPHAC 00085
MC (XC) IR2ALFHAC 00086

YC (NC) =RI OT ALPHAC 00087

IF(W~RAPS.EQ.1) GO TO 2110 AL"HC 00088

DO2100 NA Z.NRAPS AIPHAC 0008
KIDX = K2 + tNA -2 ALPHAC 00090

VCN)=XTED(KIDX) ALR4AC 00091
VCM YTED(KIDX) ALPHAC 00092

2100 C041114E ALPHAC 00093
2110 CO4T~t.V ALR4AC 00094

DO 2= NXci , WiRAPS ALA4AC 00095
IP(XC(NX) .LT.BROLE.AIL.XC(NX*1) .LT.BCCQ.E) GO TO 2300 ALR4AC 00096
Vt s YC(N(41) - YCONX) ALR4IC 00097

IF(DY.LT.1:PS) GO TO 2300 ALF4AC 00098
IF(XC(NX).LT.BCDLE.C:R.XC(NX+1).LT.BOXLE) GOTO02250 ALPHAC 00099

C ALPHAC 00100

C DCE3 NOT INTERSECT BCOMLE AL14AC 00101
A x C(X - BC*LE AL1F4AC 00102

5 = XC(Nt+1) - BOXLE AIPHAC 00103

2Z25 AREA =AREA + 0.5*CA+B)*ICY ALPHAC 00104

Go010 2300 ALPHAC 010105

C ALF4AC 00106

cINTERSECTS 801aE AL"4AC 00107

2250 CONTINUE ALFHAC 00106
OX a YC(MK.1) -%C(NX) ALWIAC 00109
6 z DY/OX ALR4AC 00110

A 2 UCILE -X (NX) ALFHAC 00111
VINT s YC(NX) + $*A ALFMAC 00112

IFSLf0 W~G TO 2275 ALPHAC 00113

c ALV4iAC 00114

C SLOPE PC1IVE ALPHAC 00115
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A

1 = XCANX+l) DME ALFHAC 00116
DY YC(NX+I) y1t4t ALFHAC 0011),
00 to 2us ALPHAC oolig

c ALFHAC 00119
c SLOPE NEGATIVE ALVHAC 0012()
WS cow I Kx ALFHAC 00121

A -A ALFHAC 00122
8 a ALLFFNHACC 000011224

V( YINT - YC(NX) 
ALPHAC 00125GO TO 2225 
ALftC 0012623M CONTINUE 
AL44AC 00127IFCRI.LT.BOLE) ISLICE =3 
ALFHAC 06128IF(ISLICE-NE.0) W TO 5WO 
ALPHAC 00229

c W TO 400t) ALFHAC 00130
c CHICRD HAS OLY I BClc ALFHAC 00131
3000 CONTINUE ALFRAC 00132

DOLE = RI ALFHAC 00133
BOKTE = RI ALFHAC 00134
GO TO 1000 ALFIHAC 00135

c 
ALFHAC 00136

c ALF+tAC 00137
ALPHAC 00138c THE FOLL04NG, IS THE CALCU.ATIW FOR A BOX WITH FCRE AND ALFHAC 00139c AFT Mrs ON RAWCRM. CNE OF 3 CKER (L.L.,L.R., Cr, U.B.) ALF+fAC 00140c 13 CUt OFF. 
ALFHAC 00141c MOD CONTINUE 
ALFHAC 001-12
ALFHAC 00143IF(ISLICE.W.0) 00 To Mos 
ALFHAC 00144AR EA, = (RICHT-LEFT) 
ALFRAC 00145SW5 CONTINUE 
ALFHAC 00146TA = 0.0 
ALFHAC 00!47IFUSLICE-M-3) GO TO MW 
ALFRAC 00148IF(LZ-LT-BOXTE) GO TO 5200 
ALFHAC 00149SMO IFCR2.LT.B<XTF-) 00 TO 5102 
ALFHAC 00150MW CONTI WE 
ALFHAC 00151IF(jSLICE.ES.j.qq.ISLICE.Eg.2) 

GO TO UM 
ALFHAC 00152IFCRI GT.BCM-E) 00 TO 53W 
ALFIHAC 00153W TO 54W 
ALFHAC 001549100 ITAC, t 
ALFHAC 00155I = I 
ALFHAC 00156),C (I) L2 
ALFHAC 00157VCQ) LEFT 
ALFWC 00158GO TO 5110 
ALPHAC 00159M2 ITAG 2 
ALFHAC 001601 z I 

ALPHAC 00161XCQ) RZ 
ALFHAC 0016,,YC(I)= RIGHT 
ALNAC 001639110 I= 1+1 
ALFRAC 00164IF(MM.Ea.0) Go To 5150 
ALFHAC 001C5KIDX :: K2 * I - 2 
ALFHAC 00156IF(I C,.EQ.2) KIVX = K2 *MK2-1 -1 +2 
ALFHAC 00167lr(XYc.'D(KIDX).CT.BOXTE) 00 TO 5125 
ALPMAC 00168XCM = )(TED(KIVX) 
ALFHAC OOt69YCM = YTED(KICX) 
ALFHAC 00170GO TO 5110 
ALFHAC Wj 7151?5 C"INUE 

ALFHAC 00172
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IF(ITAf,.EQ.2) K1DX=KIDX+t ALFHAC 00173
YCM) = IQICTE ALR4AC 00174
OX = XTED(KIDX) - XTED(KIDX-1) ALPHAC 00175
DY 2Y~TDCKIDX) - YTED(KIDX-1) ALFHAC 00176
IF(ITAG.EQ.2) 0O 10 5130 ALFHAC 00177

c ALFHAC 00108
C L04M~ LEFT COE ALFHAC 00179

DIST DCOCTE -XC(1) ALN4AC 00180
YCM! YTED(KIDX-1) + DIST*(DY/CX) ALFRAC 00181
GO TO 5180 ALPHAC 00182

C ALM~AC 00183
C L4 R104T CCRP(R ALFHAC 00184
5130 DIST SC*CM - XC (I-I) ALFFAC 01.118

ICM! YCC!-l)4 DIST* (VY/DX) ALW4AC 00186
GO TO 518D ALFFAC 00187

5190 CoCriP& ALFHAC 00188
XC (1) = OiTE ALRlAC M0189
Dx =R - L2 ALIHAC 00190

DY=RI 9T - LEFT ALIHAC 00191
IF(ITAG.E11.2) GO TO 5155 ALFiAC M0192
DIST =SC*CM -12 ALRIAC 00193
YCM! LEFT + DIST*(DY/DX) ALPHAC 00194
GO TO 5100 ALIHAC 00195

5155 DIST BCATE -R2 ALFHAC 00196
ICM! RIGHT+ DIST*(DY/DX) ALR4AC 00197

5180 CCWTP&E ALR4AC 00198
WTRAPS =I-1 ALRAC 00199
DO S5175 WCI- t WR11APS ALFHAC 00200
Ax BCSCTE - XC(NX) ALFKAC 00201
ft 5CsKT - C(N+1) ALR4AC 00202
IF(A.GT.1.) A =1.0 ALFHAC 00203
IF(B.CT.1.) B3 1.0 ALFHAC 00204
WC YC(NX+1) - YC(NX) ALRJAC 00205
IF(ITAG.Eg.2) H =4- ALR4AC 00206
TA =TA + 0.5*CA.I)*H ALFHAC 00207

5175 cCO4T~t ALPHAC 00208
IlF(ITAGp.EQ.2) GO TO MM2 ALFHAC 00209
GO TO 501 3 ALRIAC 00210

C ALR4AC 00211
C CO4PuTE FCR uPPER RIGT HAm ccRm(R ALPHAC 00212

M30 CCWT! E ALPelAC 00213
1Ix ALWHAC 00214
MCIl) = k ALP4AC 00215
YC(I a RICHT AL.RAC 00216

9310 I 1+1 ALR4AC 00217
IfQNKI.E2.0) GO TO 5350 ALIHAC 00218
KIDX 3 KI + MKt-1 -1 +2 ALR4AC Cfl219
IF(1aED ) .LT.DLE) GO TO 5325 ALF~lAC 0022
XCM) a )LIM(KIDX) ALiAC 00221
YC(I a LEDGUIOX) ALR4AC 00222
co TO 5310 ALR4AC 00223

5325 CO4TINUE ALP.4AC 00224
MC(1) s 3ME ALftAC 00225
DX a )(LED(KIDX*1)-)(LED(KIDX) ALFOAC 00226
DY a YLCD(KIDCI,)-YLCO(KIDXI ALF4AC 00227
DSlT X 05OQ( - XLED(KIDX) ALR4AC 00228
YC411: YLCC(KIVXI + VIST.Cty/DX) ALFHAC 00229
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0O TO 5360 ALPHAC 00230
5350 CONTINUE ALR4AC 00231

DX aRl -I ALHAC00233
Vf 2 RIGHT - LETALFHAC 00234
DIST 2 ME - LI ALRIAC 00235
YCUI)= LEFT + DIST*(DY/DX) ALFHAC 00236

360 CONTINUE ALPHAC 00237
W~RAPS = 1-1 ALRHAC 00238
DO 5375 NX 1, WRAPS ALPHAC 00239
A a 14C (M) - 3CLE ALPHAC 00240
3 z II(k%+1)-OME ALR4AC 00241
iFtA.LT...ANI.B.LT.1.) GO TO 5310 AM~AC 00242

CFA.GT...AMI.B.GT.1.) GO TO 5365 ALPiIAC 00243
C ALRM4C 00244
c A.GT.31 AND D.LT.BI ALPHAC 00245

D~tXC( - XC(NX.1) ALFHAC 00246
DY YC(NX) - YC(NX41) ALPHAC 00247
IFCDY.LT.EPS) Go To 5375 ALFHAC 00248
DIST = SOMTE - X(X*I) A JFHAC 00249
YINT YC(NX~1 + DIST*(IDr/DX) AL.R4AC 00250
TA =(YC(t4X)-YINT) *TA ALPHAC 00251
VC (NOX_ YI T ALPHAC 00252
A =1.0 AIPHAC 00253
GO TO 5371) ALUHAC 00254

5365 CONTINUE AI.PHAC 00255
TA = TA + (YC(NX)-YC(NX+1)) ALRIAC 00256
6O TO 5375 ALR4AC 00257

5370 CC4TINI ALUHAC 00258
H =YC(NX) - YC(NX+1) ALP$AC 00259
TA = TA + 0.5*CA+B)*H ALFIIAC 00260

5375 CONTINUE ALFIIAC 00261
5400 AREA =AREA -TA ALFIIAC 00262
4I0 CONTINUE ALFIiAC 00263

RETAN AIPHAC 00264

END ALFIIAC 0C265
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5LUOJTItC W4RCEP(J, VEDG,XEDS, Ll,ClR1IoNBKlKliatEX) NTRCEP 00O02
c KTRCEP 00003
c a INDX OF GRD NmER NTRCEP 00004
c NBKI a IUS4ER OF bREAK POINTS ON EDGE F(:R THIS o4cRD. NTRCEP 00005
c U x X COCRDINATE OF LEADING EDGE LEFT SICE INTERSECTION4 lITCEP 00006
C cl = I COCRDINATE CF LEADING EDGE CENTER LIM INTERSECTIC4 NTRCEP 00007
C a z X C0CADINTE CF LEADING EDGE RIGHT SIDE I1'ERSECTIC8I NIRCEP 00008
C Ki INEX CF IEA ANYLEAARRAYS THATDEFIE AKIKIF NTRCEP 00009
c C EXISTS NIR(EP 00010

COHO4 A-AREA / LEFT 9RI GT, ICCCE UAREA 00002
REAL ULTT9LI*L2 NThCEP 00012

C LEFT = Y COCDINATE CF LEFT SIDE OF CHCRD NRCEP 00013
C RI%4T = COCRDItkATE CF RIQIT SIDE OF O4(RD NTRCEP 00014

DIMENSIO4 XEG1), YEDG(1) NTRCEP 00015
VJ z j KTRCEP 00016
EPS = 1.OE-04 I4TRCEP 00017
K2 NTRCEP 00018

I IF(LEFT.LT.YEDG,(K)-EPS) Go TO 2 NTRCEP 00019
K-- K+1 NIRCEP 00020
co TO I NTRCEP 00021

2 DX: = DG0O) -XDG(K-l) NTRCEP 00Z
DY YfMGfK) - YEDG(K-l) HIRCEP 00023
DIST =LEFT - YEDG(K-1) ?(TRCEP 00024
Ul = DGIK-1) + (DX/IDf) * DIST NIRCEP 00025

c NIRCEP 00026
C FIND CEM4 AM4 BEGIN CO*J1NTIr BREAKS NIRCEP 0002?

0K =C NTRCEP 00028
K1 = 0 NTRCEP 00029

3 IF( YJ .LT.YEDG(K) *EPS) GO TO 4 NTRCEP 00030
C NThCEP 00031
C KINK CS) BETWeEEN LEFT AND CENTER LINE NIRCEP 00032

IF(K1.EM.0 KS =K NTRCEP 00033
WOK = tN(1 + I NTRCEP 00034

K =K + NTRCEP 00035
GO TO 3 NTRCEP 00036

4 IF(IDEX.Ea.1) Go To 40 NIRCEP 0003?
JFCA5S(YEDf&.0O-YJ) .GT.EPS) GO TO 40 NTRCEP 00038
IF(KI.Ea.0) K1S K NTRCEP 00039

NIK = K 1 NTRCEP 00040
IF (yEDG(K.1j-yEDG(K) .G'T.EPS) GO TO 104 NTRCEi U10041
NDKS = WSK * I I4ThCEP 00042
K x K + I NTRCEP 00043

104 CCUTI"& NTRCEP 004
Cl z )CDG(K) NTRCEP 00045
GO TO 5 NTRCEP 00046

40 DX x MMD(K) - XEGCK-I) NTRCEP 00047
DY * YEDG(K) - YEDG(K-I) NWhCEP 00048
DIST a YJ - YEDG(K-t) NMhCEP Q(W49
Cs x EDGK-I) * CDX/DYfl * DIST NIRCEP 00050

C NVRCEP 0)051
C FIND at IN SAME VANNE As CENI WIRCEP 00052

S IU(114T.LT.EDr,(K),EftI GO TO 4 NTRCEP 00053
C NWhCEP 00054

cKINKS BETWCEN CENTER LINE ANED RIGH $JOE Of 0".D NTWCEP 00055
I7iK1.EQ.0) KI c K NThC(EP 00056

W ti1 *B~ I NYRCEP 0005?

K =K4 I NTRCEP 0005$
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G~o TO 5 KTRCEP 000593
6 DX =XEDGMK - XEGOI-t) NTRCEP 00060

DV YEDG(K) - YiZ-;(K-t) NTRCEP 00061
DIST = RICMT - Yk-G'C(K-O NTRCEP 00062
RI z XDG(K-I) +. (MY) t NTRCEP 000363
RE'rRN NTRCEP 00064
ED NTRCEP 00065
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SUBROJTI HE PlA1C (WING-,IBOX,LBOX,tW~KE, JCQ.) P.IC 00002
C Pu"sIC 00003
C COltPUTES THE POINTER ARRAY (MUAIC) FOR THE SPATIAL AIC ARRAY PlA.AI C 00004
C OF THE LEFT WING (TAIL) ON ONE 04CRD OF THE RIGHT WING (TAIL) Pl4'IC 00005
C PloAIc 00006
C WING =WIN/TAIL INICATCR P"AIc 0000?
C IDO( =ICE CCCE ARRAY TO USE PIIC 00008
C PIAKE =ARRAY OF AKE EDGE LOCATIONS FCR WING, PlA'IC 00009
C JCQ. THE (I*5I.BDIVIDED) CORD NMER CF IN'TEREST 13,A.Ic 0010
C StAF =INDICATOR OF W4ETHE AM' LEFT SLrxFACE IS ITER- PlAA~IC 00011i
C CIEPTE BY 'THE )'A04 M~E FOR THIS CORD FIAAIC 00012
C P.A.IC O0013

CO"0 /GEOn-Y/ COPLAN, N6SIDV, XSLODV, NSUBM~, BL3ICN, NSLRF, GECXTY 00002
1 I1,IETA,ISBITAS,W.AX,W-j.ZPSIW, GECHTY 00003
2 MWW MXBWq WBW, WfBOW, I4XBSW, WBSW, *4IBBSW, GE04YY 00004
3 Dow, XCENTR GEO4TY 0000

LOGICAL COPLAN GECrrY 00006
C014C4 IGEGQ / TLAXTLAZ, PST T, I4XET, WBT ,WBBTtMN4ST WtiBST, GEOe 00002

I WBBST,VT, DGST,CAPt. GEOe 00003
CC440N /M4AICS/ YBARE.,I&AIC (2,5D)N~~~JF K IAICS 00002

1 YBARL,ELL, KJIL25)NCdLSRLPII IUAICS 00003
LOICAL St.RF,SUL~ ~ W.AICS 00004
COMMON lEDGES / FE)L0C(250i TEXLG.C(250),JDIAG, EDGEs 00002

C P.A.IC 00018
LOGICAL WING, PA.IC 00019
DIIEM6I04 IBOX(LBOX.8), ICCCEC0), IPAKEM ft P~I C 00020
DATA ES/ 1.OE-4 IPd"IC 0002'

C PkArIC 00022
IF 04ING) GO TO 100 PA.IC 00023

C P.AAIC 00024
C THE CALL 15FORA TAIL CHRD PkA'Ic 00025

P512 :PSIT +' PSIT PkA"IC 000D26
14B (L4T-D4hI6L31V + I PkAIC 00027
On3 P0T P4AIC 00028
IF (JCQ. .LE. WIT) Go tO 120 P" I C 00029

C THE CORD 1S ON THE TIP DIAPHAGM FAIC 00030
IPRST 14V PuAAIC 00031
OI z WiMT-IFRST.I P"d'Ic 00031-
GOTO 130 P"AIC 00033

C PlAAIC 00034
c THE CALL IS FOR A WING OKCRD P.A.Ic 00035

IC0 COETINME P"A.Ic 00036
912 x P51W * P51W PkA'Ic 00037

IF (COPLAN) GO TO 110 P.AAIc 00039
10 x WOW P.AIC 00040
IF IJCCL .GT. W5W) CO TO tuS P4AIC 00041
IVA x JCCL*NS150V - WC2S PAPIC 00042
GO TO 125 P.AIC 00043

C ftrAIC 00044
C THE CALL IS ft A CCFIAWA~ WING-TAIL P.AAIC 00045

M1 C04T INUE PAIC 00046
P06 a WaT PEAPIC 00047
IF WOCQ .LE. WIT) GPO TO 120 PAIAC 00048

C THE 04CR0 15 ON THE TIP DIMMAG64 PA"IC 00049
115 CCWTINUE PAPAIc 00050

IflkSy = P%A^I C 00051
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NJ W~PdaIC 00052

G~o TO 130 PAIC 00053

C P.&Ic 0005

C TWE O4CRD 1S ON PLANFCRM PAIC 00055

120 CowTI"A PdAIc 00056

ISM a WSW + JCCO.*t&SBDV - NPBWV2 Pd'Ic 00057

125 COW I NUE P.4AC oa0ss

IFRST x (TE)L0C(ISU6)-IXD%4 / NSUIBDV + I PM"IC 00059
NJ: = H - IFRST + Ps(.IC 00060

C fAAIC 00061

130 CCNTINUE PAaIC 00062

CALL DCCOE(IDCE,LBOK, IFRSTJCQ.., MXB,JCCL, .F., IC(ME) P.A"IC 00063

IRO = IFlRST P^%^I C 00064

DO 135 1 = I, N P.A'IC 00065

IA =I FA.IC 00066

IF (ICCE(I) NgE. 0) GO TO 140 P.A.Ic 00067

IROW = IRCW + I P.AAIC 00068

135 CCW I NUE P6&K1c 00069

140 CONTINUE K:1AI1C 00070

IF (IA .GE. W) GO TO 155 P4AIc 00071

0O 143 1I IA , PqA.A!IC 00072

IF (ICCE(I) .EQ. 0) 00 TO 1I0 P#"AI C 00073

IRCW IRCW+ 1 P"AIC 00074

145 CGIT I NU P" .I C 00075
1IM COIT I NUE P.AIC 00076

IRof = Rcl - I PtMI C 00077

155 CO4TIN~lE P.AIC 00078
Mae = IR04 - 1)0+ * IPt4IC 00079

C PA.Ac 00080
C CCMIPUTE HORIZCINTAL AND~ VERFICAL CFFSETS F&AIC 00081

YKND=(JCCL-.5)*CCS(PS12) P4ATC 00082
C =Y-CFFSET CP4 THE SENCING SURFACE OF THE !PCLJECr!C4 CF THE K.A.AC 00083
C REMEIVI NG CH(T(D PAAI C 00084

JBAR = FIX(YMU$ND) + I PFA.AC 00085

C =O4CRD C04TAINING, YMUSW~ P.AIC 00086
YBAR = YSND- JBAR + .5 P"AAC 00087

C =DISTANCE FRC) NEREST SEIWNG Q4Cit CEITE To FIOJEC- PA.ATC 00OW

C T104 CF THE RECEIVING 04R~ PCSITIVE RIGHT. PuAAIC 00089

EL =(JCCL - .5) * SIN(PS12) PANIC 00090

C = VERTICAL SEPARTICN BETWEEN THE SECINiG RAX'C AND THF F%~A'A I c '3vi

C RECEIVING O4CRD PuA.IC 00092

IF (YWA) 160,i6S.I70 PANIC 00093
160 MIIN =JBAR - I. FNIC 00094

PSCES =2 PvAMIC 00095
GO TO t80 P"IC 00096

155 MWIN =JBPR PvA.IC 00097
fePS =:I P.AIC 00098

G0 O I018 P,4AIC 00099

170 MIIN = AR PANI C 00100
PSOKES =2 PMIC 00101

C PANIC 00102

too COW 1 ;x Pf" 14 c 00103
JL1 -- I K IC 00104
SURF = F. PANIC 00105

c P%" I C 001of
cC STArT CIF L00P ON ROZ, FcRA.RD FRCH RECEIVING BOX CEPTOr. TO PWAI C 0010?'

c CEFVNIF THE MWAIC ARRAY P"'4c 0010A

B~70



10z - 5 ABSS(E) r~haC 00110
IF (I LE. Eft) 44 TO 2W0 PdaIc 00111
if (Jul"4 . CT. 0) 40 To 2490 P,4ULC 00112

c WtU LINE HAS BEEN CRCSSED, T1H)REFRE THERE PAY BE CW4TIBU- P'AAIC 00113
c 1104 FRCM THE LEFT WKIH FCRt THIS RCI P.&AIC 00114

J"4 2 -J41t44 1 PW4IC 00115
JSIZ2 J*-JL41 PbAIc 00116
CALL DCWR(IBCk,L3CMKO, IROI jtC,i, .F.. ICCCE) PAIc 0011?
DO 240 J = JL,J14 pl"I~c 00118
IF (ICCDEWJ)) AE. 0) GO To 250 P.&aIc 00119

imm= jwlPIAc 00120
240 CO4TIW5.E PMIC 00121

MPwt = I -I P.'&IC 003122
CO TO 290 PAAIC 00123

C COMTIDJTINre BOXES MAVE BEEN P0*13 Fe THIS RCW tAI 02
2m0 COwimxP PARIC 00125

SURF =.T. PIAIC O012
A. JP.AIC 00127

IF MMDA .GE. 0) GO TO025S P"IC 00128
MAICU1,I = Womm - J" + I PRIC 00129
KATC2I) =MNS- JL +IPiRIC 00130
GO TO 270 P6AIC 00131

255 ccNT~mJE PsAIC 00132
kkAIC(I.) =JA PAIc W)133
"4IC(2,I) Jiq PSRC 013

GO TO 270 ~AC00135
C PAIC 00136

c CDMTI LIPC HAS Nco BEEN cRcSED PuARIC 0013?
2M WAIC(I'I) 0 PARIC 00138

c KIC(201) a PuAIC 00139

C7 cwIR P.AIC 00140
270 C*4T I4~PAIC 00141

WBkS=NCMES + 2 P"mIC 00142
JWIN: JWN - I POAIC 00143
IR04I R04 - I ftAIC 00144

Ugo COwit" PARIC 00145
C D CF' LOOP P(RAWD 04 Roo, FR04 160* PARIC 00146
c aocwm PiRIC 0014?

25 CETIM PARIC 00148

c T'A P.AAIr. 00149
DC PAIC 00150
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OVRLAY (AFM I , .3) MCIES 00002
FRORAW MCMES MOD)ES 00003
C04O /PRCBLW4 YVAHOESNTSLP,VALS,SM0T,,mct:CCRDFIT, PRC3LM ('002

I E.XAIC,SLGDV,PLYWOV FRCSLM 00003
LOGICAL SWOOfl,CRDFITEXAICSUBDVRPLY.OC FRCOLM 00004
COMPM /CC*ETRL/ FREVEXCMACH, TITLE(8, P~VGEO4,F~v)ODE,DIHW,DIHT, CCNTRL 00012

I DEFAULT CCO4TRL 00003
LOGICAL ffiVGO,PRlCEDIW,IHT,DEFAU..T CONTRL 00004
COMMON4 /GEOMTY/ COPANNSUBDV,SDV,NSUB2, SCN,6U~lF, GECMTY 00002

1 31,8IBEA,BIS,BIBTAS,W.AX,.LAZ,PSIW GE:CHTY 00003

2 MXBW9 WOWW WBW, WBBW, MMSW, MVBSW, IfBBSW, GECI4TY 00004

3 1*W, XCENTR GEGOTY 00005
LOGI CAL COLA4 GECPM 00006
CCI44Ct / GEOQ / TLX LZtPIT XT YB BT X~t wS G~oe 00002

I WBBST 1XT I)ST ,CA Ft ccoe 00003
CCMMCi4 /FILE / NT5,Nr6.INTAE,IWSP,NPL.AIC,P6PAIC,NJTP. FILES 00002

t ICIFSP,4C1ESC,IVPSCIGECSC,IWrFSC,IAICSC FILES 00003
EQUIVALENCE (IWTFSC, ITSLSC) MODCES 00009
C04N /ICONT/ CEFLAIC , C~rAIC,Wrc.EC,WTGF,WrSL ,WTBL,FRBCO, ICCCtIT 00002

I FRPAIC,tI.RSAIC, IF)4CCS, FRCCEF, FRW, FRSW, FRVPo ICCT 00003
2 PRL, FDCPv FRGtAF, FR C FRSt. PRLW, PRWI FRCM BCSFRB 00001

EQUIVALENCE (FRLA4,RDW IOCcaN 00005
LOGICAL OFAC,5PAIC,WGCM4,WTGF,WrSL,WrBL, RBCX, RAYCi ICCNtT 00006

1 FAAIC9 RMIS, RCF, RDRiSW, RVP, RL, SL, RWNFI I cccIr 00007
2 FRDC P , RWC , RL, RLW,R , PRCM BCSFIRB 00002
C004N /TAPIO/ WFSNM,LSPIR.ID(20) ,ND,ITYPE.LRS,L~k6,Mi.l TAPEIO0 00002

1 PAR(10) ,IRR TAPEIC) 00003
DIMM1ON IPARM(10) TAPEICO 00004

EQUQVALENCE (PARM,.IFARN) TAFEXC)O 000J5
C04 /ARRAYS/ KBXCLW, LBXCCLW)LBOXC, KBXCDT, LDXCCT ,KJALRI, LJALd ARRAYS 004002

I KALIA ,KKERNL, LKE3It, KPNJTRH.LPNTRH, ,\CETSL , KD.R11, ARRAYS 00003
2 UECES,KPNTSD. LPNTSDPKSLWI LSOW,KPNTDW, LPNTDW, ARRAYS 00004
3 KLCW,LCW,KTVP,LTVP ARRAYS 00005

COOM/ MODES/ SY P4, SY MT. MTY PEW, WY PET WCCCM 00002
CO004N /OIECKPR/ DPfCR,GECR4CCR,AICCR,4C,SCR,GAFCR CIECKR 00002
LOGICAL DPPCFRi GECCR MCCFRi AICCFR,"P'bC, SmCRi, GAFCFR CHECK Pi 00003
GWI VALENCE (CHECKPRiMCDCCR) wCIES 00015
LOGICAL CHE0(FR MODES 00016

C DEFSL(2,I.BOtES), XX(NPTS)j YY,ZZ SAME, A(NO OF CCEF) MODES 00017
DIMMIO1N DEFS 2, 10W0) XX(100),YY(I00),ZZ(100), A(21) WCES 00018
C004 /INDWo 15(10) ,NC(100) ,JS (100) C(100) MCDCS X)0019
DIMENSION4 IPNTRN (2,100) MODES 00020
VzMEPWia XP(S6,yPc6),X1(100O,YI (100) MODES 00021
DIMM'ICIN 0(8(50) "MCIE 0002'2
DI*CtSICN FE)ILC(250), TEXq.CC(250) MCDES Zn923

c FEXLO (BSWWBST) , TE)(LOC SAME MODES 00024
C MODES 00026

LOGICAL WXREADRAt4IN,MWRIT,RADJ MODES 0002 7
WaELIST /CARCMt / MOES, NrsL.OP FTNXI 00043

.MAD=FALSE. MODeES 0002P

.MTzFALSE. MODES 00029
ftAWNN =FALSE. MM(ES 00030
Wf-#jCU =.FALSE. WWCFS 00031

M s : .OE-04 MODES 000M2
CAMMA = .4 McCES C0053
(.AMC z X)'ACH*(GAWIA4.0)/2. M~CCES 013034
Ir.NY.RVCCE) (0 TO 100 m Or.ES G7)35
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IF(. NMT. PR Vf-O) GO TO 50 MES 00036
WITE (14TG,700) WCCEs 0003?
RETIAN "MIVS 00038

C N00ES 00039
W CONTI NE MM0ES 00040

IF(XTYPEW.EQ.3) GO TOT 75MCES 00041
IP(NSfF.E.2.A.TYPET.EQ.3) 00 TO 75 N0MES 00042
%RITE (NTs.70l0) NCMIS 00043
CO TO 125 NCMES 00044

c MCDES 00045
75 clowTlI ME MO 0004E

VZ;rE (tT 9015) WCVES 00047
CALL FLUSH(1) WMES 00048

C MCDC 00049
100 CO4TINP "MI N o 005

C "MI 00051
c "MIS 00052

N M=0 "M~S 00053
"MOLP 0 a(~E 000 54
REAC (WIS CAiR) ma~E3 00055

125 CO4TINUE "MIS 00056
R~d ID I GEC3C MCDES 00057

C HmCEs 00058e
C READ PEXLOC AND~ TELO ARRAY FWO34 GECME7RY SCRATCH FILE MCCEs 00059

M*C --SFE*4LO NCMIS 00061)
CALL ROINIT OM 00061
ITYPE SHMIE MCM 00062

*6 = "E3 00063
IF(.N.COLAN.ANC.6I.RF.EQ.2) NMS 2 I4MES 00064
CALL READ X(IGECSCIW*EAC.RAMCIN,t S,M6,LS,NW.1 ,NIDoID,1IYPE, NCEs 00065

1LRSFE*)LCC, N,NPARM,IrCR) N(Es 00066
IF(IRR.NE.0) GOTO 6010 m00E 00087

C mCDE 00068
"M)E -- fELCC WME 00069

CALL RDINIT mcmE 00070
hTYPE = SHKIE HCUEs 00071
CALL READMfX(IGECOC. )EAD.RAIIN,WSNM,LS,Noi#P 1,ND,IO. ITYPE, WCES 002

t LRS,?EXOC,M,NpFARM, IRR) 0C2ES 00073
IF(1R.E.0) GO TO WIG MM0ES 00074

c MNDES 00075
c WmE (0076
c ZE R UT TE ROE AND~ = 01NTERS N00Es 00077

00 13 1 z 1.400 N00E (X[17
WD(I so 0O~ MC w 009

150 COWIM.C H0em 0o0
C "am3 00081
C M00ES 00082
C DETERMINE STARTING IOKS AND NMBER OF BOE PER COW. N00ES 00063

IYDIU x(NMDWI)/t MMES 00064
00 300 WI NAr MM0ES 00065
IP0M.Q.2) Go TO a20 MOM 0006
MC at MMES 0006?
mm a WBW NMES 00088
sCrz 0 "MIES 00089
ICN v 1SW- IYDI NCCES 00090
10 z lVDW MMIES 00091
wO to 25 NES 00092
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200 CONTI NUE MOCES 00093
oc WSW + I NMES 00094

0 WY'A + YBT MODES 00095
KCF WBW * NSBLDV NODES 00096
IFT (I)T-IX3W)/I6SUBDV + I MODES 00097

225 CO"I I T 00098

iYB = IYB +. NCF MODES 00099

DO 250 J=NC, NCH MODES 00100

IS(J) = FEOc(IYB) + 1.0 MOES 00101
ITI = TE. L(I YB) MODES 00102

I U .1) O TO 240 MODES 00103

I0J) = (IS(J)-ICN)/NJBV + I MODES 00104

ITEI = (ITEI-II4)/NCUCoV + 1 MODES 00105
240 CONT I NU.E Mc 00106

X(J) = ITEI-IS(J) + I MCDES 00112'

rYB = Iya + NsuM NODES 0118

250 CONT I Nx AMDCES 0o114

O NTI NUE 0 WMES 00115

c CA LL R OPER 
MODES 00 111

C MODES 00112

C MCES 0011?

C FIND CC N P OF 2 PANF(] IF THEY ARE NWCOFCC R MODES 00114

IOVLAP = 0 1MOES 00115

NPNTRS = MXDT I MO1ES 00121
IF(NSURF.62.1) GO T"0 325 MB5 0]1

IF(CCPLAN) GO TO 324 
MCES 00122

IF(IFDT.GT.MXB) GO TO 324 
MCES 00112

ICKAP = M)(BW - IFBT + I 
MODES go1ng

MTRS = M)BT + IOVLAP 
MOES 00124

COTO 3,?5 
MODE S 001212

324 CONTINUE 
WIDES, 001i

MFMS = NXGT + I 
MODES 00123

325 CCONTI NE 
4OES 00124

C COMfJTE P.(NTER ARRAY AND STCRE ON MOCCESC MOES 00126
RrWI ND WVESC 4ODES 00127

c I,4]CES 00128

IPNTm(,1) 
M DCIES 00129

IPNrfRM(2,1) JS(1) 
MODES 00130

DO 320 1=2, NPNTRS 
MODES 00131

IPNTRM(,I) = IPNTRM(,-1-1) + J 1CI-) MOCES 00132

IP9TRM(2,I() =sm 
IMCES 00133

CO4TI NUE 
MODES 00134

CALL RDINIT 
MODES 0014.

IPARM(3) = IOVLAP 
HCES 00136

ITYPE = 5HmIXED 
MODES 00137

CALL WTEMX(WESC,MX IT,RANCU, NFS,NMSLS, NLW6,2, ID, M.5s 001Z8

I IPNTRMITYPE,2,WtiRS,PARI,IRR) MODES 00139

IF(IRR.N.O) G,0 TO 6030 IODES 00140

C FIRST LOOP CETENINS M4OCE SHAPES. MOCES 00141
C SECOND LOOP DETERMINES THICKNESS SLOPS. MCES 00142
C W40ES 00143

DO 0 0 IPASS=1,2 
MODES 00144

IF(I SS-.E .2 GO TO 2100 
MODES 00145

C IOP C NMER OF SURFACES 
MODES 00146

DO O PS: INSt F 
MODES 00147

IF(NS, E. NSUF) GO TO 530 
MOES 00148

XC ES 00148
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I"ILE = IVPSC MODES 00150

REWIND IVPSC MODES 00151

GO TO 340 "amf:S 00152

330 COTINUE "am 00153

IFILE = MODESC MOES 00154

340 CONTINUE NOD 00155

C M 00156
C LOOP ON NUM4BER OF NODES MODES 0015?

DOI 3 500N -1. NMES NO DES 00008

C MCES 00159

C MOD ES 00165

C ZERO OUT THE CF I ARRAY MDSA 00161

DO 350 I = 1,L ES BCSMDA 00002
DE£FSL(II) = 0.0 MOE 00163

AFU)2,1) 0 .OCDES 00064

355 CONTINUE MDSA 00165

C BCSMDA 00163

C ZERO JNTT FICIENT ARRAY SET,'CCA 00167
DO 355 1 = 1, 21 BCSMDIA 00005

A(1) = .0 BCSM)E 00006

355 CONTINUE BCSMDA 0000

C MODES 00166

C INPUT FIRST 400ANFRM IF THERE IS A TAIL SECTION 4CES 00167

IF( NS.IQ. 1) O TO 400 MCID3 00168

WEAD (lVPA DEFSL F 2DE3 00169

C MDCIES 00170

C MODES 00171

4O COLSNA, MODES 00172

IF(.N.0RVW'E) . TO 40 MOES 00173

CALL RDIIT ES 00174

IF(NC.EQ.l.ANI.h...I) NFS = 2 MODES 00105

0N0ME = 5 CCE'. 1OES 00176

4 ALL RC.AOII X ,,CNES 00187

I1 LRSAN,N,MPATYPI) WCo 00178
IF(IKR.NE.O) Go To 6010 MODES 00189

WSOO (a)M0DES 00180

C MOD~ES 00187
GO TO 551 MODrES 00182

450 CCNTIN4. MOES 00183

ITY NT.8 TYFEW MODES 00184

IF(S.Q.T2) ITYP = I4IET NODES 00185

GOTO (SDI, 12, W03), ITYPE MODES OU186

€ HODES 00187
C READ IN POL.YNOMIAL CO'F'ICINTS MODE 00188

01 CONTI NUE MODES 00189

Ea D(T5,8010) IDG MODES 00196

If IDEG LT. 0 CR. IDEG .GT. 5) GO TO W MODES 0019t

0010 FR RT (215) O(ES 00192
wDEG x IDIE4 + I MOD)ES 00193

DECG I MDG MODES 00194
K¢,G.= CFG,,. "MME 0019s

mc a DCG*EDI *, D4EGE + Eft MOIDES 00196
RltADO(NT5401t5) (A(|) ,lzt ,NC) MOCES 0019?

001$ FaRMAT (?EIO.O) NOD£S 00198

IFLA G = I I'KC[S 00199

GO TO 550 MODES 00200

C NiCES 0020,
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C READ IN DEFLECTICNS AT SELECTED LOCATIONS AND FIT A PCILYNOCIAL N-CCES 00202
C OF DECREE IDEG TO THE POINTS USING ITHCD OF LE,.ST SQUARES. MODES 00203

02 CONTINUE MKES 00204
READ (NTS,010) ICEG,NFTS MODES 00205
IF (IDEG .LT. 0 .OR. ICEG .GT. 5) GO TO 6005 MODES 00206
IF (NPTS .GT. 100 .CR. NPTS .LT. 1) GO TO 6005 MCDES 00207

READ (NTS,6(20) (XX(),YY(I),ZZ(I).I=INPTS) NOES 00208

62 FCRMAT (6Sr0.0) NODES 00209
lOIN = I MCES 00210
CN 1.0 MODES 00211

C MODES 00212
C CN IS A SCALE FACTCR TO REDUCE THE MAGNITUDE OF THE NUMBERS 94CCES 00213

C IDIM IS A DIMENSION VARIABLE SET TO I TO INDICATE FIT IS MCCES 00214

C BEING MADE ON REAL VALUES . lOIN = 2 FOR COMR.EX Z VALUES. MCCES 00215

CALL FITTER (ICEG, NPTS, XX,YY tZZA,CNp IDIM) MODES 00216
C MODES 00217

IFLAG = 2 MODES 00218

= ICEG 1 NIMES 00219
DEG= ILEG+ I MCES 00220

E2 = DEWd2. MODES 00221
'C = DEG*CEG2 + DECQ + EPS MODES 00222

C MCCES 00223

C NCOES 00224
550 CONTINUE MCES 00225

C NCES 00226

C STCRE THE COEFFICIENTS ON THE THIRD FILE CF THE IGECSC FILE. MODES 00227
C IF THE COEFFICIENTS ARE TO BE PRINTED THE ONES F( THE FIRST MODES 00228

C SURFACE MUST BE STCRED ON A SCRATCH FILE TEMP(MARILY. MODES 00229

C MODES 00230
CALL RDINIT MODES 00231
IF(NS.EQ.t.ANC.N.EQ.1) 3 = 2 MCCES 00232
IPARM(3) = ICEG 4ODES 00233

IPARN(4) = IFLAG MCI)ES 00234
ITYPE = SI DMODES 00235

CALL PTEMX(I4GE(C,CXWIT,RA4CCJ, FS,NMS,LS,NRL ̂ S,I , MOES 00236
1 A, ITYPE,1, C, FARN, IRR) NCES 00237

IF(IRR.NE.0) GO TO 6050 MODES 00238
FS = 0 MCES 00239

C MODES 00240
IF(.NCr.PRCOEF) GO TO 3550 MODES 00241
IF(N5.EQ.2.CR.NSURF.EQ.1) GO TO 3550 MCES 00242
IF(NN.Ea.1) REWIND IAICSC MCES 00243

C MODES 00244

CALL WTEMX(IAICSCMXVAI T,RAM, NFsNSLS,R, LW,, ID, MOM 00245
t AITYPE,IdC,PARMIRR) MIODES 00246

IF(IRR.NE.0) GO TO 6060 NDES 00247

C MODES 00248
3550 COC'& I WEMOES 00249

IF(N5.E-.2.AND.N.EQ.I) REWIND IAICSC MODCES 00250

C MDES 00251
C EVALUATE THE POLYFXPIAL EQUATION FCR CEFLECTIONS. MODES 00252

C E PARTIAL DERIVATIVE WITH RESPECT TO X TO GET SLOPES. MODES 00253

C MODES 00254
C IODES 00255

551 CONTI dJ MODES 00256
IF(NM.NC.t) GO TO 560 NOES 00257

IF(IS.EQ.2) GO TO 556 MOCES 00258
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CMCCES 00259
c CALCU.ATE XY C0CMDIMWTES PCR EVAUJAT!CN CF PCLYNOIAL MMES 00260

VI (1) = XENTR Wm S 00261
Y1(1) =0.5*61BETA "CME 00262
IF(NSURF.EQ.2) GO TO 552 ,qCDE OD263
bWX = PAO(MXBWKrW) "ME 00264
C~o TO 54 mcces 00265

552 ccO4im M400E 00266
Oftx= $#AG(MY8T,WfBT*WBW) MM~ES 00267

554 C0(4T11& MCES 00268
DO 555 1= 2,MKAX "4CES 00269
X (I) = Y(I-1)*BI m4mm 00270
VIM =) Yl(!-1)*DIBETA )4CES 00271

555 CCNTIt4.E WCOM 002?2
WO TO 5M0 H0ES 00275

c WMC 00274
556 CCDTINUE "McS 00275

YADJ z.TLAX - W&AX ma~is 00276
DO5? 1=1 MKAX "MES 0027
A (1) = )M (1) - YADJ "ME 00278

557 cc#Ilmx HCE3 00279
GO TO 580 HME 0028

C MCES~ 00281
c MM~ES 00282

510 ccwlT IM4E I43 0083
IFON.Ea.2) GO TO 560 MCMM 00284
IC =0 wMccs 00285
lUM= 4BW MCDES 0026
IBEf, I MMES 00287
"0= 0 MM2ES 00288

GO TO 564 WMES 00289
990 CCoTI'.. IICCES 0029

1KEG =IFBT WCCES 00291
ILl =I MGT WmE 00292
NCH = WBW MWDE3 00293
IC r. 0 MIES 00294
IUP x l4xs3 MCDES 0029
IF(COM-00 lUP IFBT-I MCCES 00296
00 565 1 -111UP MCDfS 00297
IC =IC + Joc(I) I4MES 00298

m6 CONT IK wMCS 00299
564 CcwlT It& HC 00300

DO 575 I)CIBlEG,ILIll "ME& 00301
1 z IX We.ES 00M02
I7(#S.Ea.2) 1I IX + IAP WMES 00303
XP(Il =1. MES 00304
D0 561 IP4.lMEG MMES 00305

561 XP(IP) : XPIP-I) * X(Ix) mom 00306
AI* Js(I) HMOC 0030)7
JTu JC(I) it -1 MM0ES 00W68
00 $70 J:JI #JT "ODES 00309
IC a IC +1 "mm0 00310
Is a ISUi.C4) W001. 00311
IT a t3 * N0CIJ+t04) -1 mom0C 00312
lV(IX.T.13) GO TO 570 MMCES 00315
1 F(I X. GT. IT) 00 TO 570 MMCES 00314
YP(j) :1. MM(ES 00315
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DO 562 JP -2,CEC. WCES 00316
562 YP(JP) = YP(JP-1)*YI(J) MODES 00317

0 Ad () WCE3 00318
S = 0.0 MODES 00319

IF ("DEG .LT. 2) GO TO 567 BCSMDA 00008
IA D 1 MODES, 00]320
00) 565 L2=, WVEG MODES 00321

0 565 L3=1,L2 MODES 00322
14 = L2-L3+1 MOCES 00323
IA = IA + I MOD ES 00324
D = D + Xl=(L4)*YP(L3)*A(IA) MODES 00325
IF(L4.EQ.I) GO TO 565 MqODES 00326

LS =L4 - I MODCES 00327

S S + L5*XP(L5)*YP(L3)*A(IA) MIES 00328
565 CONTINUE MES 00329
567 CONTINUE BCSMDA 00009

DEFSL(1,IC) = D MODES 00330
EFSLc2.,IC) = S MODES 00331

57 COWN I 1 MODES 00332
575 CCNTIl& MODES 00333

GO TO 900 MOLES 00334
C MODES 00335
C READ IN DEFLECTIONS AC SLOPES AT BOX CENTERS MODES 00336
W3 CCNTINUE MODES 00337

IF(INTAPE.E32.0.0R.INTAFE.EM.5) GO TO 7DO MOCES 00338
C MCES 00339
C MOES ON TAPE. CALL SPECIAL ROUTI NE TO HANDLE. MODES 00340

CALL TAPMCO(NS, ,DEFSL) MMES 00341
GO TO g00 MODES 00342

70 CONTINUE MOD:ES 00343
IF(NS.E.2) GO TO ?20 MCES 00344

C MCIES 00345
C FIRST PLAW(CRiM MCIES 00346

= WOW MODES 00347
H4 = I MODES 00348
GO TO 725 MCCES 00349

W CONTINUE M(ES 00350
PC MYBW + I MCCES 00351
NO =WYBW + MYBT MOCES v 0 332

C MCCES 00353
C READ ANM STORE DEFLECTIONS MODES 0035.

725 CCWTI NUE' 4OES 00355
DO 750 JNC,NCH MODCES 00356
IST ISCJ) MODES 00357
W X NO(J) + IST - I MWCES 00358
JUM = 0 MDES 00359
ITRO, = IST MOCDES 00360
IF(.4a0T.CO'LAN.AD.NS.EQ.2) ITROW IST IOVLAP MODES 00361

DO 70 I:I,ITROW MODES 00362
730 JSUM JSUM + JOC(I) WES 00363

J, JSU - JOC(I ITCW} + I MODES 00364

REA :NT5,9015) (DO (I),l:IS ,NK) MOES 00365
DO 750 I:ISTK MODES 00366
IX - I MODES 00367

IF(. WX.COPLAN.AND.NS. EQ.2) IX = I + IOV.AP MODES 00368
1SLC = JSU + J - JS(IX) - NC + I MMc)ES 00369
LTFSL(1.ISUB) :COG(l) MODES 0037-
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JsIu4 =Js'm JQC(IX) "MES 00371

750 CCHT114E MOME 00372
C MCCES 00373
C READ AND ST40RE SLOPIES MgtDvS 00374

DO 775 JNC, N04 MMTES 00375
IST ISMJ "MES 00376
MI. MXMJ .1ST -1 NMES 003377
JUN =: 0 WmE 00378
1Th04W = ST "MES 00379
tF(.IU0T.CPAN.AND.NB.MI.2) lIROha 157 ICM..P NMES 00380
Do770 1=1,TRCE "MES 00381

1M70 " JS4M K +i~ JoIc(I MIES 00382
JS513= JSti4 - JCC(IIROAE + I "McTs 00383
READ(NT,9015) (DCK(I),IST,WI) "MES 00384
Do0775 1ISIT#W4 "MES 00385
IX =1 MITES C0386
IMNTCPA.AD S Q2 IX = I + IC(iLAP "MES 00387
ISM JS*J4+ J - JS(lX) - NC + I MITES 00388
tFFSLC2,ISUB) =DOWC) "MIES 00389
isAm = sIm+ JCC(tX) HMEs 00390

775 CONT1INUE MMTES 00391
goo0 COWT IKE MITES 00392

c MMTES 00393
C WIITE THE CEFS4. ARRAY OTrO MITESC FILE MMTES 00394

IF(1M.EQJ'BLRF) GO TO 925 WMES 00395
WITE (IFILE) rDEFSL "MES 00396
GO TO 9M0 MITES 00397

225 COWINLE mITE 00398
CALL aD!KIT "MES 00399
ITYPE = S4$4ID NMES 00400
4 IPNM(1.t$"TS)-1 HMES 00401
CALL WTRX(tFILEM IlTRA )J.IFS, ,LS,14EL iB2, ID. MITES 00402

I DEFSL,ITYPE,2,NsPARMIRR) MMTES 00403
IF(IRR.I.0) GO TO GM_ MCDES 00D404

95m CONTIKX. NOCES 00405
tF(N6.N.6A..F) GO TO 1500 oMIE 00406
'r(.NOT. RC.AD.. NOT. PRCCEF) GO TO 1500 MMTES 00407

C MITES 00408
C PRINT MCCES, CCEFFICIEI4TS CR BOi4 MMKES 00409
C MITES 00410

WITE (P46,9500) TITLE.MI,WCH MITES 00411
I7(.MNr.PRCCEV) GO TO 975 NMES 003412
IP(WYE.C2.3) GO TO 980 MCDES 00413

C WMS 00414
C PRINT C(FICIENTS WMES 00415
C NMES 00416

Ir~LF..)CO TO0980 WMES 00411
CALL IDINIT MITE 00418
ITYPE:x 5*MIXED 4ME 00419
CALL READMX(IAICS ,MMPEAD,RACN,Pf,b,LS,NMI,,4IDID,ITYPE, UMES 00420

SLRsvXX,M*,.ARMsIRR) WMES 00421
lir(IMR.#C.0) GO TO 6070 MITES 0C 422

C MITES OC423
hTLA* s IFAR1M WMCA* 00424
1044 x IPAFrI4(3) MCCES 00425
CALL PREC0(J0G1.XplAf) MME~S 00426

c MC.CES 00427
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960 CONTINJE CDES 00428

IF(tN..EQ..AC.NTYPEW.EQ.3) GO TO 975 IODES 00429

IF(N.EQ.2.AN,.MYPT.EQ.3) GO TO 975 MODES 00430

CALL FRECCF (I DEG, A, I FLAG) MODES 00431

C NODES 00432

975 CONTINUE MOD)ES 00433

NK s = N3W MODES 00434

IF(,SURF.EQ.2) NRC6& = M*T + IOVLAP MODES 00435

C 1CES 00436

C CALL ROUTINE TO RINT THEME SHAPES MOES 00447
CALL MC U(DEFSL, JS, JOC, NR(M, NM, IOVLAP) MOD ES 013438

C MOD1ES3 00439

IMO3 CONT INUE MODES 00440

SFILE IFILE ODES 00441
M = I MOD ES 00442

N = 400 MODES 00443

CALL WTEX (Q FILE, MHi I T,RAND lU,NFS, NS, LS, N4R, L'Vd, I IT, MODES 00444

1 IS,ITYPE,M,N,FARM, IRR) NCES 00445

IF(IRR.NE.0) GO TO 6040 MODES 00446

C MODES 0044?

END FILE IFILE MODES 00448

WIND IFILE MCDES 00449

a= Ca1 I aR MODES 00450
GO TO 3000 WCIES 00451

2100 CO'T UE MODES 00452

C MIODES 00453
C DETERMINE THI t:>S SLOE MCES 00454

c MO ES 00455
teV = INTRM(,NPNTRS) - I MOCES 00456

REWIND ITSLSC MCIES 00457

IF(NTSLP.NE.0) GO TO 2225 MODES 00458

C MODES 00459

C %AITE ARRAY OF CNES MCDES 00460

C W ;ES 00461
Coo 22M I=1,-NBV MCES 00462

DIEF .(I,I) = 1.0 41ES 00463

200 CCNTI NUE NOES 00464

C MCES 00465

CALL RDINIT 4CCES 00466

ITYPE = 4IXED MODES 0046'

4 I MODES 00468

N MV MOES 00469

CALL WTENX(ITSLSC,MXWRIT,RA J,NFSNS,LS, NR,LW,2, ID, MODES 00470

1 DEFSL, ITYPE, N, N, PARN, IRR) WMCES 00471

IF(IRR.N.0) GO TO G080 MCDES 00472

C MODES 00473
END FILE ITSLSC MOD)ES 00474

REWIND ITSLSC MODES 00475

GO TO 3000 MI ES 00476

C MODES 00477

225 COCT& NUE MCCEs 00478

DO 2600 t=t ,NSURF MODES 00479
IF(N6.EQ.N6tF) GO TO 2230 MOES 00480
IFILE = IVPSC MODES 00481

R'EWIND IVPSC NOES GC48?

GO TO 2240 MODES 00483

2230 C"nr I NE B8ODES 0048-
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tPILE =ITSLSC MO=E 00485
2240 CONtTINUE WHt(S 00486

C N00ES 0048?
DO 2loo NSL.-I,NTrSLO MCK)ES 00468

C NODES 0049
C F:,t.2 O TO AR325 WES 00495

DO 4-5 1=1.50 MCDES 00491

C C~ "MES 00497

GO TO 235U N"tES 00498
2325 CONTINUE WCIE3 00499

NC = WBW* + I 0E3 005(30
X)4 =WOBW + BYT momE 00501
READ (IVPC) DESL NCDES 00502

2350 C014TJP4A MOM 00503
C NODES 00504

DO 2500 J=NC.NOi MC1)3 0055
IST = I(J) MODES 00506
NK = NOX(J),+IST - I -CCES 00507
Isl. = 0 MM0ES 00408
17RCW = ST NCCES 00509
IF(.N.CC"~.N.AP1.N5.fD.2) ITRC4: IST .ICYLAP "MIES 00510
DO2400 14IROENes 003511

24S4M 3N=iu Jc(I) "MIES C.0512
JS&M =J54J4 - JCC(ITROO + I MCIo3 00513
READ (HTS,901S) (DC6(I),1=1STP4O MMEES 00514
DO 2 I:IST,W4 WCVES 00515
IX =I NCMES 00516
ir(.N0T.COFLAN.AND.NS.E2.2) IX 1 I I0VLAP 14CE3 00517
IMS = JSUM + J - JS(IX) N C + I M00ES 00518
DEFSL(I.IS4.3) =1. .0 C * DCS(1 NMME3 00519
.154.= JS4M + J~c(IX) NaEES 0o52

29w CONINUE MCi)E 00521
C WCDE3 00522

170N.E.Nt.RV) GO TO 2550 M00ES 00523
%RITE (IVPSC) CEFSL WCME 00524
GO TO 2MO MMME 00525

2530 CONTINUE l4CES 00526
CALL RDINIT MCM)E 0052?
ITYPE = *1 94XMMOES 00528
Ni z I "ES 0052
Ns MSV I4CEcs 005W0

CALL %RTEX(7ILE,NRITRANQOJ),NFS,Ne4,LSIE.L A4,2,ID, mmCes 00531
1 OCT31., ITYPE,N,N,PAIIN,IRR) MMrES 00532

IF(IRR.PC.0) to TO am1 HmCIE 0033
C MODES 00534
ZM0 COINU Ea MODES 00535

C MOES 00536
1100 CONT IM NU0MES M37

VC MIE IFILE MOES 00538
KMNDI IFILE MODES 03539

2900 COW4I NU MODES CI0540
5000j COWtTI&DE MMCES 00541
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C MODE.S 00542

F01 ATTEO.0) A s Tt i iI 1:

R I ITUR SN 
MODCEs 00545

~ia aurC.IES 00545

C MMES 00546
C INE CT6.90TA IGRACIERS M4DCCS 00547

W WITE (NT6,901) ICEG 
MODES 0059

GO TO 6199 
MODES 00549

~0 G~r~L*MODES 00560

W05 WITE (NT6,9020) IEG, NPTS MOES 00551

GO TO 6190 
MCCDES 00552

SHMCES 00553
C AN ERROCR FROM READING CR URITING A 44TRIX FRC4 TAPE OR MODES 00554

C DISK FILE O CCURRED."- PRINT M.SSAG, AND FLUSH MODE 00555

c "Clem 00556

W310 CONTINUE MOCES 00557
%RITE (NT6,9010) IGOCSC,IRR MCCOES 00558

WITE (NT6,9011) MEME MODES 00559
GO TO 6100 MO ES 00560

WM CONTI NUE MICES 00561
WITE (NT6,9020) MMESC,IRR MCIES 00562
WITE (NT6,9021) NM MCES 00563
GO TO 6100 MCES 00564

C MODES 00565
mm30 COW I NU 4MES 010566

AITE (NT6,902J) MICESCIRR MODES 00567
WITE (NT6,902) MODES 00568

C mce 00569

GO TO 6100 MCES 00570
CNTINUE MES 00571
WITE (NT6,9020) MACESC,IRR 4OES 00572
WITE (NT6,9023) MODES 005T3
GO TO 6100 MODES 00574

C C ES 00575
e05n CcNTI N( IKCES 00576

WITE (NT6,9050) I GEOC,IRR MODES 00587
WITE (NT6,9051) N MODES 00578
GO TO 6100 MODES 00579

C MCES 0058,
060 WRITt (NT6,9050) IAICSC,IRR MOCES 00591

WITE (NT6,9051) NW Mcers o059
c O TO 6100 MO ES 05.9

C MODES 00584
610 COWNTINUE MODES 00595

WITE (NT6,90?0) I,ICSC,RR MCES 00596
WRITE (NT6,9071) P4i MCIL, 00587
GO TO 6100 MODES 00588

C MODES 00589
WW ONT NoUr MODES 003590

WiITr (NT6,9080) ITSLSC,IRR MODES 00591

AITE (NT6,9081) NSL IES 00592
C MODES 00593

¢ MODEFS 00594
6100 CONT I NUE MKDES 00 59 5

WITtL(NT6,9101) llD(l) ,10(2) MODES 00596

WITE (NT6,g1O2) PARW, I ARM 14MES 00597

%,AI TE(NT6,9t03) NFS, NkS W)CES 00 590
VTRITE (NT6,9104) I TYKF , MN MCS 00')
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-St"g ¢CCWI N8. NODES 00600
119 I TE T6,9900) 14MES 00601

C t"x:cs 00602

CALL .V.USHU() MO:DES 00603

7005 FCRHAT(4 PR EIOUS MODES AMD CPE4MiY HAVE BEEN SPECIFIED. * )ES 00605

7010 F'A, T(86H*" ARIM - -EVIOJS C E SHAPES HAVE BEEN SPECIFIED, MOCES 00606

I BUT GEOCETRY HAS OANGED. t** ) W4MES 00607
1015 F(RMAT(80H0t* E1RRCR - FREVIOUS MOCE SHAPES HAVE BEEN SPECIFIED, B MCCES 00608

IMT THE GEC4 HAS CHANGED. / 13X,41HPEVICJS ,CCE SHAPES UERE AT BOX MOCES 00609
2 CENTERS., 26X,4H * ) 14MDES 00610

9000 F RAT(43M"* ERR(R - SPECIFIED PCLYNO4IAL DECREE IOF I5, MODES 00611

1 2H IS aJTSiCE LIMITS, (C, 16,24H IS TOO RAN POINTS ) **CES 00612
9010 FCgRIT(53HO** ERRCR - WPILE READING THE GE04TY SCRAT04 FILE AIO tDES 00613

1, 1154, EJ&RCR CODE = 14,414 * ) MODES 00614

9011 FRMAT(SX,32HAN ATTEMPT bAS MADE TO READ THE A6, 8H VATRIX.//) 4DES 00615
902 FCRT(521l0 ERRR - W4ILE WITIN, 0 THE M4ME SCRAT4 FILE AIO, MOC ES 00616

1 154, ERRC( CCIDE = 14,4H *,* ) DES 00617
£02 MMNAT(SX,40HAN ATTEMPT ,S MADE TO URITE MCCE SHAPE 13,/I) MMES 00618

q022 FCRlAT(SX,47HAN ATTE)PT .AS MADE TO W ITE THE POINTER ARRAY. II ) W4S L0619
U03 FJ0AT(SX,41HAN ATTE)4PT AS IMADE TO WITE INEX ARRAY. //) MODES 00620
901)50 FMMAT(S7H* ERKCR - W4ILE WITING THE CCFFICIENT ARRAY 0N FILE WCES 00621

1 AIO,iSH, ERRCR CCCE = 14,414 * ) MOCES 00622
9051 FCRMAT(SX,44HAN ATTEM4PT AS MADE TO URITE F(:R MCCE SHAPE 14 WCCES 00623
ScOD FCR0AT(5gHD* E-IR - WILE READING THE CCEFFICIEN., ARRAY FRO4 FI MLES 00624

ILE AM,ISH, ERRCR CCCE = 14,414 * ) CDES 00625

907t FCRHAT(SX,43HAN ATTE4PT .AS PACE TO READ FCR MME SHAPE 14 ) M',CES 00626
9080 FCR T(5 *e* ERR(3 - W4IL.E WITING CH THE THICINESS SLOPE FILE MCES 00627

I 2X,AIO,ISH, ERRCR CCCE = ,'4,4H * ) MCCES 00628
9081 FCRMAT(SX,45HAN ATTEX'T PA E TO WITE THICKNESS SLOE 14,//) 4IE-., 00629

9500 F0RMAT(1H,8A10,// 46X,* MMZ SHAPE MJMDER ,',13, MODES 00630
I / 46X,* AAO4 t4iER =*,FII.6,/46X,24(1H-),/ ) "WCES 00631

9101 P(RHAT(5X,* ATRIX ID = *, AIO, 110) M t.s 00632
91 2 FCRP4lAT(SX,*PARAM"TERS *,10E11.3, /IOX,*(INTEGER)*, 17, 9111 ) WOES 00633
9103 FPCRAT(SX, *FILE SPACING = *,13,* MATRIX SPACING = *,13) CES 00634
9104 FCR60AT(5X,**ATRIX TYPE -*,A10,*, rIM1SICJED (*14,2H X,14,IH) ) 4.CES 00635
9900 FCRMAT(e(0 ERJR CCURRED IN MODES SECTICN (MAIN FRC&RAM).* ) MOCES 00636

ENOES 00637
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rSL6ROJTIIC TAP4M~(NG,NM,DEFSL) TAPM4CC 00002

DIMENSION4 DEFL(2,500), D(500), S(500) TAPMC 00003
C TAPI400 00004
C TMIS PRCORAI WILL -'EAD MCCE SH4APES FROM TAPE IN THE SAME TAMCD 00005

C FORMAT AS PRORAM4 TEA)59. THE PRCtRAM WILL BE REPLACED BY TAP94CC 00006
C THE AIR FORCE FOR ITS USE AND BOEING WA4Y MODCIFY CR REPLACE TAPY4CD 0000?
C AS IN"J TAPES ARE MODIFIED OR REPLACED. TAP94CD 00008
C TAPM4CC 00009
C NS - =1, FIRST PLANFCRM TAP40D 00010

C =2, SECOND~ PLAIFCRM TAO 00011
C NK - MOD)E SHAPE NlJ4ER TAPMCC 00012
C DEFSL - ARRAY WERE MODCE SHAPES FOR ENTIRE RLANFCM(S) IS TAR4WCC 0013
C STORED. TAPY4CID 00014
C TAMC 00015

C0404N /GEO4TY/ CCRLAN, MUM XSM3V, 1.611912 ,MUCCN, 1.6IRF, GEOMTY 0000j2
I B1,BIBETABIS,BIBTAS,W..AX,W.AZPSIW, GEO4TY 00003
2 Mw'W, M)%W, IMWBW, WfBBW, I4)CSW,WNBSW, MYBDSW, CCMY 000034
3 I)GW, XCNTR GEC4IY 00005

LCOGICAL COPL.AN GEO4Th' 00006
COMMON /GEW~ / ThA XTLA2 SI T, m)(T, WBT, WBBT, M)(ST, WBST, C.Ece 00002

1 MY BBST , I)BT, I XST tCAPL GECM2 00003
C04"1 /FILES / NT 5 ,NT6.1N'tA PE. I WS P.NPLA IC,NS A I C , NJT P, FILES 00002

1 IC1.VSP,MCEESC,IVPSC,IGECSC,lWrFSCIIAICSC FILES 00003
CCMO4~ /TAMEIY 1FS,N1GLS,1K,C(20)NID,ITYPE,LRS,L%,'.6,NN TAPEIO 00002

1 PARM (10) , IRR TAPEIO0 00003
DIIENSI(O4 IPARt(I0) TAPEIO 00004
MUIVALEW&E (PA.RM.IrARI4) TAPEI 0 00005
C0.44C /INDEX/ IS(100) ,1'O(100) JSQ100),JC(I00) TAPr4CC 00020

c LOGICAL NMEAD,RA1EDIN TAMC 00021

mXEAD = FALSE. TAPI40 00023
RAlNCIN =.FALSE. TAPMOI 00024

c TAPII 00025
CALL RDINIT TAPI..C 00026
IFIN4.W'.1) GO TO 710 TAF94C[ 00027
IFi(s.E2.1) REA1U I14TAPE TAPMOD 00028

Nm=2 TAP4C 00029
Ifs= IWfSP TAIMQD 00030

710 CONTINUE~ TAPM4C 00031
tTYPE =%4IX~r TAM 00032
CALL FtAXITPEMR ~cMI.StGL .1, NID, ID. flY1E, TAPZ.C 0G033

LAIS, D, M,N,FAR'4,IRR TAPI4C 00034

IF(IrR.NE.0) GO TO GM2 TAPMWC 00035
CALL. RDIP4IT TAW c 00036
ITYPE = HMIXED TAPWI) 00037
CALL rEFADNMXCINAPE,NEA,RA IN,fS,1,LS,",I, NID, IC,ITYPE, TAF94C 00038

I RS, 5, M,N,PARI4,IRR) TAPHC.C 00039
IF(IRR.WE.O) GO TOG=02 TAPWX) 00040

C TAP,4CE2 00041
IFCI6.02.2) GO TO 2OTAPHCC 00042

C TAPMODE 00043

C RST PLAWfCRM TAPM400 00044
NCH4 = W TAPHCE) 00045

K I TAPM400 00046

GO TO 725 TAPH40 00047

C TAPNOD 0000'

c SECCWE PLAWt4C'; TAFW(C 0000'
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?20 COW4TI NUE TAPMOD 00050
WC: WYIW +I TA~ 00051
NC14 WDW. WiST TAPMCID 00052

C TAPMOD 00053
C STCRE bEFtLECT104 AM~ SLPE TAIP4CV 00054

?25 COW4I NJ TAPMCI 00055

ITS =0 TAPI400 00056
Do ?50 J=tc,?VI TAFMID 00057
1ST : 1(J) TAMO 00058
W4 "m (J) + 13T -I TAMI 00059
JSM 0 TAMQ Ooo0
DO ?30 1=1, IST TAPMCID 00061

730 isLD4= isutN+ Jc (1) TAPW00 00062
JSUH = JSUN - JCC (I ST) + I TAPID 00063
DO ?50 IZ!ST,,K TAMC 00064
ITS ITS + I TAAM 00065
1545 JSUM + J1 - NC * 1 - JS (1) TAPI4CI 00066
VFSL (i ,ISUB) = D(ITS) TAPM 00067
DEFSL C2, ISUB) = S(I TS) TA40 00068
J5*J4 J514+ JOC(1) TAPMCID 00069

750 CON(TINUE~ TAPMMZ 000713
C TAPI4M 00)71

RETURN TAPI4CI 00072
C TAIP4M 00073
C AN ERRCR DURING READING A I4WRIX FROM TAPE (R TAEP4tD 00074
C DISK FILE CCU.RRED. PRINT MESSAGES AMC FLUSH TAP4CI 00075
C TAPI40 00076

QD10 CONTINUE TAPMQ 0007
m C:IT I NUE TANCID 00078

WITE Nr6,9020I WCESC,IRR TAP4CI 00079
WITE ufr6,907) NH~ TAPMCD 00080

6100 CONTINU.E TAP9M 00081
%RITE(NTS,910i) ID(I),10C2) TAMI 0008
WuITE(NT69102) PARM, I F*R) TAFMCID 00083
WITE(N6,9103) NFSoNM5 TAPID 00084
WITE(NT6,9l04l ITYPEMg,N TAPM4C 00085
)AITE(NT6,9900) TAPMODC 0006

C TAPWD 00087
CALL FLtt"(1) TA40 0008

C TAPMCD 00089
I= FCRMAT(UMC*** ERRtCR WIILE READING FROM THE ICME SCR~ATCH FILE TAPMCO 00090

1 AI0,I5Ho ERM(R CODE: 14,4H "* TAPI40 00091
IM1 7ORMT(SX,39iAN ATTEW4T lAS WE4C TO READ MCCE SHAPE 13,//) TAOO 00092
9101 FCI14T(SX,.*ATRIX ID = *, A10, 110) TAPI400 00093
9102 fCR14T0Xo *PARAMETERS 09IOE11.3. /I0X,*(INTEGER)s, 17, 9111 ) TAP4M 00094
9103 fRMA1T(5X,*F LE SPACING = *,13,* MATRIX SPACING = *,13) TA PI4C 00095
9104 VCR,14T(5Xs"1TRIX TYPE -*,AIO.4. DIMM14ED (414,2H X,14,1"4)) TA PI40 00096
9W MOOs1T0a ERRCR OCLCURD IN MOME SECTION4 (SLMRWTIIC TAPMOD) .4FTNXI 00044

11 FTNX 00045

Do TAPN40 00096
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SUBROUTINE ROPER ROPER 00002

C SUBROUTINE TO DETERMINE THE BOXES ON EACH ROW THAT SHOLD ROPER 00004

C HAVE MCE SHAPES. ROMER 00005
c ROM 00006
C IS[J) - ROW IHDES OF FIRST PLANF(RM BOX FOR CHRD J. ROPER 000?

C NC (j) - NUIE] OF I:ANFCRM BOXES ON QEKC D J ROPER 00008

C JS(I) - COL. INEX OF FIRST P.ANFORM BOX FTR SPAN 1. ROPER 00009

C JBC(I) - NUMBE OF B S B-T4EN FIRST ANM LAST PLANFRN ROPER 00010
C BOX ON SPAN I ROFPER 00011

c ROPER 00012
C ROPEk 000313

C04MON /GEOMTY / CCPt-AN, NSUBDV,)(SUBDV,NSUB[2,NSUBCN, NURF, GECMTY 00002

1 Bl ,BIBET1ABtS,BtBTAS, 4.AX, 4.AZ, PSIW, GECMTY 00003

2 W ,MCCBWTWBWBBW,MXBSW,WBSW,WBBS , CTY 00004

3 IXBW,XCENTR GECM4TY 00005

LOGICAL COPLAN GEOTY 00006
C044N / GE42 / TLAX,TLAZ,PSIT,XBT,MYBT, WYBBT,NXBST, MYBST, GEOM2 00002

1 WMBBST, IXBT, IXBST, CA PL GECM2 00003
C0440N /IIDEX/ IS(100),NOC(100),JS(100),JOC(100) RCE 0016

IF(COLAN) GO TO 100 ROPER 00017

MW.= WOWB ROPER 00018
MM= NXBW RCPER 00019

O TO 20 ROPER 00020

100 COTINUE ROPER 00021
NOH = MYBW + 1YBT ROPR 00022

XB MXT ROPER 00023

W0 CONTINUE ROPER 00024

DO 500 I = tNB ROPER 00025
Js(1) =0 RCPER 00026
JOC(I)=G ROER 00027
JCUT = 0 ROP 00028
DO 400 J--1,NCH ROPER 00029

IF(I.LT.IS(J)) GO TO 400 ROPER 00030

ILAST = IS() + Nt(J) -1 ROPER 00031
IF(I.GT.ILAST) GO TO 400 ROPER 00032
IF(JS(I).NE.0O GO TO 3 ROPER 00035

JS(I) = J ROPER 00034

IF(J.GT.MYBW JS(l) = J - ,YBW ROPER 00035

300 CONTINUE RCE 00036

IF(JC.T.EQ.1) GO TO 400 R OPER 00037

JV = J ROPER 00038
IF(J.GT.WBW) JV J - HYBW ROPER 00039
IF(JV.LT.JS(l)) GO TO 350 ROPEY 00040

JOC(I) = JV-JS(I) +1 ROPEk 00041

W TO 400 ROPER 000A2

350 CCNTIINUE ROPER 000A3

JCC(1) JS(I)-JV + JOC(I) ROPER 00044

Js(1) JV ROPER 00045

JCUT I ROPER 00046

400 C4TI ME ROPER 00047

425 CCNTI ,J ROPER 00048

500 CCKT1,LFU ROPER 01049

C ROPER 00050

C CALCULATE FOR SECCN PLA'FORM. THIS IS CNLY USED FOR ROPER 00051

C NCN COPLANAR _ANF'RHS. ROPER 00052

IF(4SURF.EQ.1) GO TO 1500 ROPER OIW'
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IF(CQLAN CO TO 1500

NMl 2 WBW. + B ROPER 0054
IFST a (I*T-I IMwtjSoBV +1 ROME 00056

IPCIF3T.tA.Mq3%a IOVLAP = -IM IDT. 1 M 00500 1000 JflFIT,Nl*T 
ROME 00060IX z I + IO4LAP 
RCM 00061JstIx) =0 
ROME 00062JOC(IX)= 0 
RCME 00063DOOM0 J=JCH, NCH 
Rm 00064IP(ILT.Is(J)) GOTOeCO 
ROME 00065MLAST z 15(J) + Nocc) -1 

O W6IP(I.GT.ILAST) 0O TO SC 
RM 00067IFLISIX).EA.) JU(IX) J-WDW 
RCME 00066JV = J-- Wffl 
RM 00069JOCCIX) = iY - Js(Ix) *1 
RM 0001LX) CGNTIN.E 
RM 00071025 CG#!i&E 
RM 00071000 COMMI4. 
RM 00073ISM cacTI" 
RM 00074RETASAN 
RM 00075

ROME 00076
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SURJOUTINE FITTERm(,N,X, yZ CCN, [Dom) 
IrTTER 00002DfME ? IC X(0o0), Y(100), Z(IDI,100), C(IfIe,6j FITTER 00003DIMENSION At (66) A (66,68), XP(l 1 ,j 11) 

FITTER 00004
DIMENSION VS(I0) 

FITTER 00006LOICAL COMPLX 
FITTER 00005

C k - 0ECREE OF POQ.YNIAL E UATICD F4TTER 00008C NUMBER CF .ATA POINTS TO FIT CURVE THROUGH "ITEI 00009C X - X ORDITE TA POINT 
FITTERC Y - Y COCDIMTE CF DATA PNT 
FITTER 00012C Z - Z COQRDINATE OF DATA POINT 
FITTER 00011

C C - OUTPUrT CO FFICIENT ARRAY 
FITT'ER OD013

¢ CN- SCALE FACTCI 
FI TTER 00015

C C" - SmCALE FACTOR 
FITTEm 00015C [DIM - INDICAT( OF REAL CR CCNLEX FWJCTION FITTER 00016C = 1, FUNCTION IS REAL 
FITTER 00017C = 2. FUNCTION IS COMPLEX 
FIrrR 0018C IF COMtfLEX SET DIMENSIONS OF FUNCTION AN) CCEFFICIENTS FITTER 00019C TO (lI1 
FITER 000W0

C 
FITTER COMc DETE1 MC NME~i CF CCEFFIENTS 
FI TER 0092>C 
FITTER 00023

Eft 1.OE-04 
FITTER 00024COMPLX = .FALSE. 
FITTER 00025IF(IDI.EQ.

2 ) C04iiX = TRUE. 
FITTER 00026c 
FITTER 0002?

C SCALE -ATA TO RELC 4AGNITUDE CF MATRIX TERM. FITTER 00028c SWOLa AVOID DOW CUTS OVE TO CIERFLCW CCWITMIO,. FITTE 00029IF(CW.EQ.0) cN-i o 
Fi TTE 000,V0IF(CN.EQ.1. ) GO TO 25 
FITTER 00031

00 5 I--1,N 
FITTER 00031X(I) = X(I)/Cw 
FITTER 00033

Y(Q) = Y(I)/c w FITT UR 0003 4

5 CONTI NUE 
FITTER 0003515 COIlNUtL 
FITTER 00035)IN = " 
FITTER 00036)W- XWz. 
FITTER 00038W = XM.*X e * 4 EPS 
FITTER 00039;F(NCLE.N) GO TO 25 
FITTExR DO0M40" N-I 
FITTER 0004tGO To 15 
FITTER 0004!

25CONTI NUE 
FI rER 0004 j

C 

FITTER 0004,)
MC = Nc 

FITTER 00045
C 

F'ITTE 00046
DETERMINE THE kAXIMUH !EJREE THAT CAN BE COMPUTED IN FITTER 00047EAC4 DIRECTION AND SET UP CRDER C SQLUTION. FITTER 00048C 

FITTER 00049MSV x I 
FITTER 00050

VS(t) =X(t) 
FI TTER 00052DO ' I zI N FITTER 0005 3DO 5k J:1,NDV 
FITTER 00054IF(X,,).EQ.VS(J)) GO TO 6!, 
FITTER 0005550 CCOTi&U4 
FITTER 00056$0V = KV + , 
FITTER 00057VS(NvV) = X(I) 
FITTER 00058

ITTR0005g
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IF(NCV-I.E.4) GO) TO 65 FITTER 00059

S ¢PTI UE FITTER 00060

IO I NUE FITTER3 00061
0ex = MtV -1 FtTTE 00062

05 CMT IP NE FTTE W063
c FITTER 00064

tev = I FITTER 00065

be = FITTER 00066

vs(t) = Y (1) FITTER 00067

DO 80 1=1 ,m FITTER 00068

Do) 70 J=t ,my3 FITTER 00069

IF(Y(i).EQ.VS(J)) GO TO ?5 FITTER (0070

TO CONTINUE FITTER 00071

MOV = NICv + I FITTER 000"/2

V5(NCV) = Y(l) FITT'ER 0007"3

IF(N -i .Eat.M) GO) TO 85 FITTER 003074

?5 CCNTINUE FITTER 00075

eO CONTINUE FITTER DD076

WNT = NP.V - I FITER 00077

85 CONTINUE FITTER 00078

II r =NC: +1 FITTER 00080

IT(r1 = IT r FITTER; 00081

IF(CC]MFS.X) ITCX = ITOr +. I FI T"TE 00082

C FITTER OW383

C ZER O OUT THE A ARRAY FITTER 00084

C FITE 00085

DO)95 1--t,NC FITTER ODC66

ellIl) = 0.0 FITTER O)€P87

IFC.NCX.CC4R.X) GO TO 90 FITT1ER 08

C(2,I) = 0.0 FITTER008

90 CCHTINUE FIT"TER 00O90

DO 95 J--l, ITC~r FITTER 00091

95 AllJ) = 0.0 V"ITTE]R (31092

C FITTE OO93

C DE'TERM NE DE:VIATICN EQUATION4 AND SQUARE THE4 E.QUATI(CN FITTER 000)94

C FITTER 0O095

At (1) -"1 .0 FrITTER OOD96

XP(1) --1.0 FITTERt 00097

YP(t'l -l.0 FIT"TER OOD98

"1 4 + I FITTE 00099

DO 200 K-- vN FITTER 00100

DO to L:2,9m FITT1ER 00101

XP(L) = XP(L-|)*X(K) FITTER DO010" .

YP(L) = YP(L-I)*Y(K) FITTER 00103

10 CON'INME FITMt 00104

c ITT1ER 00105

D0040 Lx2,MN ITER' 13M?.0

DOO 0L.x,,L ITTER 00108

ILs L - LL +1 ITM¢ 00109

Ir(LL-t.GT.MY) GO TO 30 FITTER 030110

llrlIL-I.f*T.MDX) G0 TO 20 !rITTER 00111

1 8 1 + I ITTER 00112

AIM1 x XP(IL)*YP(LL) FITTER 0031t3

20 CONTINUE FITTER 00114

30 CONTINUE: FITTER 00115
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40 CONT I NUE FI TTER 00116At I.1) = Z(I,K) FITTER 0Il?
IF(C(qPLX) AI(I.2) = Z(2,K) FITTER 00118
IF(K.GT.1) GO TO 45 FITTER 00119
W = I F!TTER 00120
ITOT = NC + I FITTER 00121
ITOTI ITOT FI TTE 00122
IF(CC4PL.X) ITOT = ITOT + I FITTER 00123

45 CONTI NU FITTER 00124
0 FITTER 00125

I 1100 I',NC FITTER 00126
DO 1100 J:I.ITOT FITTER 00127ASAV Al (I)*AI (J) FI TTER 00128
A(I,J)=A(I,J)+ASAV FITTER 00129

1100 CONT I NUE FITTER 00130
20a CaTINUE 

FITTER 00131cR FITTER 00132C SQtt*RE RYOT METHD FITTER 00133C INTERMEDIATE MATRIX FITTER 00134
DO1200 I--,NC FITTER 00135
Iu = 1-1 FITTER 00136
TP-- .o FITTER 00137
IF(I.-E.1) GOTO1I50 FITTER 00138
DO 1120 L1I,Iq1 FITTER 00139

1120 TMP= TW-F AC(L.I) FITTER 00140
1150 CONTINUE FITTER 00141

T = A(I,I) - Th FITTER 00142
IF(T.GT.EPS) GO TO 4 FITTIER 00143A(II) = 0.0 FITTER 00144
GO TO 1200 FITTER 00145

4 CNT NtE FI TTER 00146
A(I.I) = S RT(T) FITTER 00147
IF(A(J,I).GT.EPS) GO TO 1155 FITTER 00148
A(IITO!) = 0.0 FITTER 00149
GO TO 1200 FITTER 00150

1155 COWTINUE 
FITTER 00151

C 
FITTER 00152JS 1.I1 FITTER 00153

DO 1180 . = JS.ITOT FITTER 00154

T- 0.0 FITTER 0155

IF(i.ED.1) GO TO 1175 FITTER 00156

DO 1160 L=IIM1 FITTER 00157
150 T TP =T)4 A(L,I)*A(L,J) FITTER 00157

1175 A(IJ) =UA(IJ)-TMF)/A(I,I) FITTER 00159

1180 CONTINUE FITTER 001t5
1200 CONTINUE FITTER 00161

C FITTER 0o6t

C FITTER 00163

C BA( StSTITUTE FOR CEFFICIEtffS FITTER 00164

DO 1400 K=I,NC FITTER 00165
I =N - K * I FITTER 00166
IPI:T I FITTER (0167
TMPi =0.0 FITTER 00168
T 2 = 0.0 FITTER 00169
IF(A,!,I).GT.EPS) GO TO 1325 FITTER C0170
C(II) = 0.0 FITTER OWl
lr(CJ4PLX) C(2,I) : 0.0 FITTER 0,1 7I

B90



CO TO 1400 FITr 00173
1325 CCTIN FITTER 00174

IFtI.E .NC)GO TO 1375 FITTER 00175
00 1350 L:IPI,NC FITTER 001706
TMPI = THPl + A(I,L) *C(IL) FITTER 001??
IF(.NOT.Co qPX) 0O TO 1350 FITTER 00018
CTPZ 2 TW2 + A(I,L) C(2 .,U) FITTER 00179

0350 C .TI NUE FITTER 00180
1375 CONTINUE FITTER 00181

C(I =UA(I,IT0I)-TMPI)lA(I,I) FITTER 00182
IF(.IT.C 1 LX) GO TO 1400 FITTER 00183
C42,1) =(A(I,ITOT) -TMPZ)/A(ll) FITTER 00184

1400 CONTINUE FITTER 00185
I FITTER 00186

C FITTER 00187C REcADER tE CC7-LFICIEWNTS IN CCRRECT PafRES FITTER 00188

C OF X AND Y. FITTER 00189
C FITTER 00201

TOC.E.N0 GO TO 1475 FITTER 00191
1C O FITTER 00192

IZ IZ1 FITTER 00193
1I= 1 FITTR 00194
DO 1440 L=2,C I FITTER 0019
DO 1420 LL- I s L FITTER 00196
IL C L -UL +1 FITTER 00197
1 1 +1 FITTER 00198
IF(LL-.LE.$0Y.AND.IL-1.LE.MDX) 00 TO 1410 FITTER 00199
X(I) 0.0 FITTER 00211
YI(l . FITTER 00201
GO TO 1420 FITTER 00202

1410 COETINLE 
FITTER 00213

IZ = IZ + I FITTER 00214
X(I) = C(1,IZ) FITTER 00205
IF(COELX) Y( T C(2,IZ) FITTER 00206

1420 CONTINUE FITTER 00297
1440 CONT INE FITTER 0020

C FITTER 0029
DO 1450 I:2,1C FITTER 00210
C(1,I) = X(1) FITTER 00211
Cf(c.I X) C2,I) = Y(1) FITTER 00212

1450 CONTINUE 
FITTER 00213

1475 C P/CNT lU FITTER 00214c trl TTER 00215
C ELIHIPAT'E TH SCALE FACT(3 FRCM THE COEFFICIENTS. FITTER 00216

C 
FITTER 0C217IF(CN.M].1.0) Go T() 17M FITTER 00218

I=1 FITTER 00219
t.0o/CN FITTER 00(3220DO 1 00 Lt2d4 FITTER 00221

00 1SWX L2--i PLI ITTER 00222
1 8 1+1 FTriTER 00223
¢(1,1) z C(1,1)ICP Ff i fER 00224
((2tD a ¢(2,1)$CP FI TTER 00225

ISM0 CO1NU ITTER 00226
CP- CP;/CN ITTER 00227
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C FITTER 00230
c THE C ARRAY NCW CONTAINS THE COEFFICIENTS. FITTER 00231
C FITTER 00232

REMA~N FITTER 00233
EM FITTER 00234

B92



SSUROINE MCCOJT (DEFSL, JS,*JOC, fOA,N4, IQILAP) "Ccow 00002
1110 1GO ESL (2, 500) 9JS (100) , JC(100) MCCOJT 00003
01 4ENI 'ON JR4 (15) ,DS (50) "Mon 00004
CC104 /GECKTY/ COPAN,NeL2DtV.)MS0V,t3D2.ISBUCN4tI*UF, G(OM~ 00002

1 It ,31DCTA,31S,B13TAS,%LAX,WeLAZ,PSIW, G0TY 00003
a lw M WMew, WWI Weew, NXSW, VBSWI WBBSWv GEC4T1 00004
3 DMWsCENTR GECTY 00005

LMI1CAL CMPLAN 0(EOY 00006
C0CM4i IFILES I WTSW6,1rAPE,IPFSPNPACNPAIC,CJJTP, FILES 002

I !03SP4MESC,IVPSC,IGCC,WrFSC,IAICSC FILES 00003
CO's04/I'R(2LW )MM K ,WLP KASW0~ ECDIT McL" 00002

1 EXAICSUSDVPLY'.= PR(OL"M 003
LOICAL SM14, DF1 T.EXA! C, SLSCV,PY0 F ICBLN 00004
OhMICH SLOAT (3) Wc~cOT000
EQUIVALENCE (SLCOAT(2), TWAT) FTm( 00046
DATA 3LCMAT/I(I3,3X, IN0 0,IOHP,ISF7.3) / WCUT 00009
DATA IVT,HATZ /I0H 0, WK1 -O/ MCCOT 00011

C MCCOJT 00012
c M40001 WILL PRINT THE MM~E SHAPES Off IN RCWCCLUtE FCRM MCCCUT 00013
c P400017 00014
C OCT51. - "M0 SHAPES IN INTIR4AL ST'%AG( MCCT 00015
C JS MI - FIRST CO.I)94 PCR 44104 THERE 1S A MMEC SHAPE 04 Rcw I P*ZCWOJ 001
c JOCMI - N1&BR CF BOMS BErvM FIRST AND LAST PLAgE'CRM 4CCOUT 0001?
c em4 0m RcE I 14C10JT 00018
c NR0e - NUBE CF ROB MwDCr Oooi9
C NM4 - MME SHAPE MMA4R P40017 002
C IOCLAP - NUMER CF BOWES 09MLAP BET ,CEN PAIWJR0S FC:R I400UT 00021
C IO4-CCPA' SU.RFACES MCCOT 00
C "cow01 00023

DAY a IGH 0 MCDCUT 00024
,.CTS 2 0 P400017 00025
DO 9 Iz,M%6 "40001 00026
X. a JS(I.JCr(I-I M000JT 0002?
I1PUNET5.LT.JL) NSETS,=JL M00OJT 00028

90 CowlIP"A W00OJT 00029
AMT a (NBCTS-AII + I PICCT 0000
DoI P000 .fI2 MCCOUT 0001

C 4CDCJT 00032
C FIM LARGEST VALE PCCof 0003
C P40007 00034

VALIt a 0.0 P400"7 00035
00 100 LxI s 90 W00oJT 00036
AVAL a AM(OEFSLMP,L)) W00OJT 0003?
l7CAVAL.4T.VALUAE) VALUE z AVAL MCnj1 00038

to0 Caff I Muc P4000) 00039
PcW a I WM037 00040
76CAL9 * 10. WMQUOT 00041
IP(VALE.M.10.) ISCALE a 0.1 wNCDUT 00042
to It0 Niall MMOUT 00043
PO a FCW *TSCALC P4000) 00044
TIDI 9 VALE * PCW "cow.1 00045
IP(TM.GC.10.! GO TO 110 MCCOUT1 00046
I7(rME.LT.1, 00TO0110 M0OJT 00047

WA s N NOD"n 00048
00 TO Its P4000)7 00049

110 CCONM "MW0) 00050
DAz 0 MCCT 00051



115 CONT:'IR WMOUT 00052

10IV(VALI.E.LE.1 .00) GC TO 120 WCCoJT 00053
C~ WA2MOJT 00058

CTHE ARRAY WST BE SCALED DO. WUDCUT 00051
C "cwOJ 0006

W NPA M000JT 00064
TWAT IMAT2 MC3OJT 00065

1 GO C3TO 22M4. 005
I'C IWT"EMCIT 00067

C THFEQ2 AROA KT 124CLDP MC~arr 00061
C I~ (N6905 CDCUT 00062

WO TO 12 MCD)OJT 00070
124 T c~fIA MCDCWT 00071

122 COWTIa* NUE CD 00066
1O 900 = I MAT + TS MCDOJT 0007
IFUASE .2 00 TO )124 MCDCT 00075
00150 (W6,905)P MCI)CUT 00076

1 GO TO4JC 125 * JAS ICT 00070

A.25 CCTN MCICUT 00078
Do gJPSQ JSETSJ:tES-1(STS) MCDCIJT 00079

JBAS = HJS-~OJ"CCT 00082
DO IS0 JI1,RO MCDOJT 000836

C L-I )4C1DOT 0008
C ZPSEO SES wr = NSRINY ARRAYSET- MCDCUT 00085

000v = 0 MCVOJT 00081

DO(J 0.0~~w~ MCI)CUT 00087
C )4C1~JT 00088
C ZRO Off FR~IMT ~ i ARRAY I4c0JT 00089

D2MJ(I, 5 MC1DOJT 00090

2m SS ( ) J I 0.0 MCS)QJT 00092

i0300 JIL MC1DQJT 00093
lFTJ .EQ.)0 O9 94CUOT 00094

3W0 06(J DESLUFP,ITOT) WMCUT 00095
C IqCVQJT 00096
C PR I NT THE OqES IN THIS SET I4CVW1 00097

JIP--(JPS-1)*15 +1 MccCUT 00098
JIL= JIP *14 14C4)OT 00099
IF(JL.LT.JIP) GO TO 800E MCDCUT 00100
IV(JI.GT.JJL) GO TO 600 NQOJT 00101
IF(JIL.GT.JL) JIL:JL MMOJT 00102
" = I WCDCUT 001M~
JP(I 4-AP.EQ.0) GO0 TO 350 MCfDOJT 00104
IF(u LE..aW) GO TO 350 "HCT 00105

M=I-!CVLAP W4cCOJT 00106
1P(ICII.NE.0) CGO TO 350 NCW--T 0010?

IO HCCfUT 00108
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'4ITEMTS,915) CCIT 00109
3i0 CCNT IL X )CUT 00110

wctT(T,SA.OwAT) m, (DSCJ) ,J=,IP, JIL) H00OJT 00111

SO0 C(NT I U N0OO 00112

am0 CG4TINM MotQJT 00113

ioW CHTINU MCOW 0011



SLSRWUTINE FECCF(IDL.G,A,!FR) PRECCF 0002

C04MCN4 /FILES / NT5,NT6,INTAFE,INFSP,NFLAICd6SPAIC,NCUflP, FILES 00002
I OUSP, ESC I VPSC I E0C, IWTFSC, IA ICSC FILES 00003

01 WEWI ON~ A (21) o BLNK () , BNK2(6) FRECCF 00004
EQUIVALENCzE (BLNK(2)o,8t42 (1)) FRECCF Ot=06

A -RCG ARAY0CCEFIIET
C TIS~ -URUN FL PRoINATSN THOE CCEFFCIENTS AE CINff ECCF 00014
S CYO1 EAD FC) UADS NCLUATC FME HPSECCF 00015

c ~FRECF 00011

C IFREI. DEGRE(NTOF 65 PCYCMAL GUT) PRECCI 00019

C A RA FCIFIINSPRECCF 00020

C I FriU FLAG, INIAIGGO CFFCT TOE 550AM PRECCF 00014

2 -,RA FC AD FRECF 000225

c S2 Iz , PRMLATSQAE UFAEFTECCV 00023

IDE * IECCF 00025

~5IFINM1 W(=1ITE4C 05 AMRECF 00026

JX(IFR.2) ITEM6,065 AMFECCF 0002?

IV(CCC PC(-1ECCF 000203

541 X 2C4N PRECF 00022
DOEN6,0J 5wL (--IP)r , PNF IPNF XP1,RLECCF 00023

NCE(T6901 1+142(F , PIRL ECCF 00034

IDEX ILDEX + I FRECCF 00033

DO 54~d t N%"- , LFECCF 00034
S XP(N =OT~ NC-)pPECCV 00035

I YP(NP = F-1PECCF 00036
15 CRMTI3X,4C PQYlA Cr-,INs 0,FRO ADIFT ECCF 00037

I '3XE(T6906) /BL CCMTA PNT* 2,.IYPN-) P-INL / FR. ECCF 00038O
1WI C~T(1I(91,6(B4H (NXF I14H **(-- I1,3) ) RECCF 00039

9061 FctT61,9621,1O ).J--,X)E) F(ECC' 004

RETURCNMACI.,E44 PECCF 00041

9065 FMMAT(IMMC2X*CAL PY IIAL CCEFCIENTS*."3x,*BY~ EADS~T* Q R ECCF 000423

1 tCoS(%- /*0 C#ACCT FIT*/3X,2(1I$)//4 E16TtJ*2.40IH) PR. ) ECrF 0003
9060F~xoT(I0,6(I.4X **11.4Y * 11,X) RECCF 00034

Wrot~~~ F--TI,6AC ---- -3)-EC 04



ITYPE = 5IXEID VICIIN 00095
muARy = GATAB VIC10AIN 00096
CALL REACNXO6SPAIC,MHEAD,RANCIN,N SP66,LS,tE.50,ID, IDITYPE, VICP4AIN 00097

ILRS, ATA,M,N.PARMIRR) VICMAIN 00098
IF(IFR.NE.0) GO TO 6060 VICIPAIN 00099
REWdID NSPAIC VICbNAIN 00100

C VI:PMtIN 00101
IFCNV..1) GO TO 555 VICI4AIN 00102

C VIC?4AIN 00103
C PRINT THE TABLE OF CCNTENTS VICHAIN 00104

%RITE (NT6,9215) VICMAIN 00105
9e1S PC~l AT(lH1,14Xs *SPATIAL AIC TAPE TABLE CF CCNTENTS* /15X,34(IH-), VICP4AIN 00106

1 / 5X,*WO.* 4X,*$#A1* SX,'W(1-VALUE* GX,*ERRCR* 4X,*SIZE*,5X, VICI4AIN 00107

2 *YBAR* 5X,*ZBAR* /)VIC)4AIN 00108
WET=0 VICI"AIN 00109

DO 550 I-I,4KST VICMAIN 00110
IF(AKCHCI) .GT.0) GO TO 525 VIC1MAIN 00111
NlELT = WELT +1 VIC?4AIN 00112
GO TO 590 VICiAIN 00113

SeS WITE (NT6,902) Is A,404C1,,AKVAL(),AERR(I),ISIZECI).YBARS(I), VICMAIN 00114
1 VERTS(I) VICbMAIN 00115

55D CCNTP4AE VICVAIN 00116
WrTE (NT6,9025) WLT VIC)4AIN 00117

C VICMAIN 00118
C SEARCH FOR M4ATRICES WITH CCRRECT K-VALUE, MACH, ER(C, SIZE, VICMAIN 00119
C APO 'rBAR. VIC1AIN 00120

C VICMAIN 00121
555 CcffIptc VIQAAIN 00122

1 VAL. 0 ( VIC)ATN 00123
PSIZ 0 VICMAIN 00124
D0600 I,W(ST VIC)'AIN 00125
IF CASS (AlwACH (1) -)WCH) .GT. I.OE-05) GO TO 600 VICMAIN 00126
IF(ABS(AKVAL(I)-KI ).G.T.1.OE-07) GO TO 600 VIC144IN 00127
IF(AERR(I).C.T.ERR) GO TO 600 VICM4AIN 00128
IFCABS(VERTS(I)-EL).GT.1.0E-04) GO TO 600 VICM.AIN 00129
IF CABS(CYBAR-YBARS () ).G.T.1.OE-04) GO TO 6W0 VIC)4AIN 00130

C VIC)4AIN 00131
C THERE 1S A GOOD M~ATRIX 0N TAPE. DETERMNE~ IF SIZE IS ADEQ~UATE VIO4AIIN 00132
c VICP4AIN 00133

IF(IVAL.t'E.0) 00 TO 575 VIICMAIN 00134
IF0ROS. GT. ISIZE (D +10.AC. ERR. GT.AER (D)) GO TO 600 VIC)AAIN 00135
1 VAL =I VICMA!N 00136
NSIZ =ISIZE(l) VICMAIN 00137

575 CONTINUE VICIAAIN 00138
IF(I SIZE (1) .GE. WCW6) GO TO S00 VICM'AIN 00139

C VIC)441N 00140
C THE SIZE 1S NOT~ LARGE ENOUC4. SEE IF THIS IS LARGUR THAN ANY~ VICP'A!N 00'14I
C PREVICIS MIATRIX. VICMAIN 00142
C VICI~AIN 00143

IF(ISIZE(I).LE.NSIZ) IGO TO 600 VICP4AIN 00144
If (WC6GT. ISIZE (1) 10. AN.ERR, GT.AERR (D) GO TO 600 VICMAIN 00145
IVAL x I VICIKAIN 00146
061Z s ISIZECI) VICIMAIN 00147

600 CONTI WIE VICMAIN 00148
C VICIIAIN 00149
C !tTtUNItE IF THERE A~S A HP.TRIX CkN TAPE THAT COUL.D BE EM..ARGD VICHAIN 00150

IF(IIVAL.Eg.0) GO TO 25 B9V1 CPA 11 00151



C 
VICNAIN 00038C CALCULATE 2 PLANAR AICS IF S'.SDIVISIC1 I APPLIED. VICNAIN 00039

WK2 
VIC94IN 00040

IF(Nlit*DV.GT.1) N~ 2 VICHAIN 00041
KWCS = NPATK + NPiK VICAIN 00042
DO01000 NV = t'NC3 VICIMAIN 00043

C 
VICRAIN 00044C SET KI VALE IF SUBSDIVIDED AIC VICMA[N 00045C 
V1CHAIN 00046IF(NPK..2.A.NV.E.NVCS) Kl= KI/FL(cAT (NSBDV) "ICPA I N 0004 7C 
VIOMA IN 00048

LW=L'KERN4 
V1CMA IN 00049IFN.QNC.N.F.Q2 LEW LSKEFRN VI CA 14 00050o

DO 100 1=1,LEV 
VI CMAI N 00051C(I) c0.'0.) VICMAIN 00052W(I) (D.,0.) 
VIO'AIN 00053V(J) (0.,0.) VICMAIN 00054t00 COET I mx VIcWAIN 00055

C 
VIC)4AIN 00056x Q rC14T I NE 
VICMAIN 00057IF(NV.GT.trCS-F) GO TO IC VZC?4AIN 00058

C 
VIC)4AIN 00059C READ ".IC ARRAY FRO4 IGECSC. FIRST FILE MUJST BE SKIPPED VICMAIN 00060C PRICR TO FIRST READ. VIC)4AIN 00061

C 
4'ICJAIN 00062CALL RDINIT VICAIuN 00063

,,(V.E1 GO TO 200 VIoNAIN 00064
REW I) I G~crC VICMIN 00065

Ws L- IVIC)VAIN 000662W0 CCNT I NU'~ 
VICMAIN 0006?

ITYPE: 5HMIXD VICMAIN 00068
WARR GHMAICVIC14AIN 00069CALL REc)(C'S.XEDRNIW.MLKL.I~cIY VICMAIN 000701 LAS, "MAI,WC1., FARM, IRR) VICMAIN 00071IF(IRR.NE.0) GO TO 6010 VIC10AIN 00072!

C 
VIC1MA I N 0073YBAR =PAM(4) 
VIC)'AIN 00074EL = PAR145) 
VICMAIN 00075

I VICMAIN 00076
C 

VIC)441N 00077C DETERINIE IF SPATIAL AICS ARE 04 TAPE AND GET THEM VIC)4AIN 0007?8c IF PCSSIBLE. 
VICWAIN MZ079

C 
VICVAIN 00080DWST =0 
VICW IN 00081I F(. tor. OSPA IC) GO TO 25 VICMAIN 000G82

C 
VIC14AIN 00083C AICS AXE 04 TAPE. GET TA13LE CF CONTENTS. VIC)MAIN 00084

REWIND %PAJ(; 
VICVAIN 00085CALL RDINIT 
VICIAAIN 00086

WfS = I 
VZCMAIN 0008?ITYPE S HMIXED 
VICHAIN 00088

WARRY GHTABVICI4AIN C0089C4ALV oENTXA~MiFAADNWMLW5ol~DlYE 
VICWAIN 00090

ILRS, TAB,4(ST,N, ARM4,IRR) VICMAIN 00091IFr'<.,.0) Co To 6060 VIC~l4IN 00092

CALL RCINJT 
VICMAIN O00Gj)-4
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CCALCULAATE 2 PLAPAR AICS IF SUBDIVISICN IS APPLIED. VICHAIN 000439
IFCNS(*DV.GT.1) rN 2 VICWIN 00041

KWS= NPATK + WPK VC0I 00O01000 NV = 1. 'VCS IMN004C 
VICKIN 00044C SET KI VALE IF SUBDIVIDED AIC VIC1j 00045C 
VICHAIN 00046IF(N(K.E.2.AN.NV..VCS) K1= KI/..(TNIBI)V) "IMIN 000347C 
VIC)4IN 00048

LEZ=LRK. VIC0AIN 00049IF(N.EQ.NVCS.AD.NF.EQ-2, LEW~ LSKERN VJCHAINI 00050DO 100 I=l,LEW 
VI CWAI N 000 51C(I) =(0-.0.) 
VICHAIN 00052W(r) (0.,0.) VIOW~N 00053V(I) =(0.,0.) VICNINJ 0005410D CCNTINU 
VICIIIAIH 00055

C 
VIC)4AIN 00056i.40 CCNTI NU VIC0IN 00057

IF(NV.GT.NYCS-iNiK) GO0 TO IG VI CYAI N 00058
C 

VIC)4AIN 00059C READ NUAIC ARRAY FRCJ4 IGECSC. FIRST FILE I&ST BE SKIPPED VIC)4AIN 00060C FRICR TO FIRST READ. VIO4AIN 00061
C '.'14AIN 00062CALL RDIT 

V104AIN 00063IVF(IV.?.E.1) GO TO 200 VICW4IN 00064REM ND I GEC16C VIC)WIN 00065
Wfs =I 

VICYAdN 00066
20CGJTINtL 

V!CViAIN 00067ITYPE: 5H1MXEJ VICWAIN 00068
MUCRRY EHMUAIC 

VIC?4A!N 00069CALL rA*XI~S.)RAoADNSfGL,~olo~IY 
VI CM IN 000 70

ILR 3, .A I C tM, W Ci0. tFARM , IRR) VI00A I N 000 71IF(IRR.NE.0) WO TO 6010 VIC)4AIN 00072
C 

VICt4AIN 00073YBAR =PAkiM(4) 
VIC10AIN 00074EL = PARbq(5) 
VICIIAIN 00075

NN = IVIC)AIN 00076C 
VIC)4AIN 00077C DETERMI W IF SPATIAL AICS ARE 01 TAPE AND GET THEN. VICMAIN 00078C IF P(ZZSIBLE. 
VIC00A!N 00079

C 
VIO4AIN 00080tEST =0 
VICNA N 00081ZF(.N'.CPAIC) Go TO 25 VICMAIN 000G82

C 
VIC14AIN 00083C AICS MEt C4 TAPE. GET TABLE CF CCNTENTS. VICHAIN 00084REWND NSPAIC 
VICHAIN 00085CALL RDINIT 
VICPMAIN 00086

WS=I 
VICMAIN 00087

5I4E SMIxED VICiPAlN 00086
WARRY 6HTA8VICIAIN 0-0089CAL 6CCXNAIC EDRNISNLWSlIDIYE VICP4AIN 0009G

I RS. TAB,WST.Ni FARM, IRR) VICMA1N 00091
IF(Ik,.,C.0) 4,0 TO 6060 VICtA I N 00092

C VICMAIN 00093CALL RVINIT 
VlCR I N 0003
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C VICVAIN 00152

C THERE IS A MATRIX THAT CAN BE ENLARGED. VICMAIN 00153
AMACHCIVAL) =-AMACH(IVAL) VI CPA IN 00154
WITE (NT6,9030) IVAL, AERR(IVAL),ISIZE(IVAL),NRCWG VICMAIN 00I55

C VIC)'AIN 00156

C SPACE TO CCRrECT ARRAY ON TAPE VICNAIN 00157
CALL RDINIT VICbIAIN 00158

*6=(IVAL-1)*4 V104'AIN 00159
ITYPE SHMIXED VICVAIN 00160
NWRRY GHUr0VICHAIN 00161
CALL REACMXCI.BAIC,MEADRAMIN,WS,t6LS,* 2 ,NID,ID,ITYPE, VICNAIN 00162

1 LRS,,4JTWM,,NsPARMsIRR) VICMAIN 00163
IF(IRR.lE.0) GO TO 6060 VICMAIN 00164

C VICHAIN 00165
CALL RDINIT VICVAIN 00166
IYPE SHMIXED VICMAIN 00167
W4ARRY 94 C VICMAIN 00168

CALL REACXC AIC, MEARAI N, WS9 N46LS i NR,2, ND, I DVTYPE, VICMAIN 00169
ILRS, C, M,N,PARM,IRR) VICHAIN 00170

IF(IRR.NE.0) GO TO 6060) VIOMAIN 00171

C VIC)'AIN 00172
CALL RDINIT V[CMAIN 00173
ITYPE SHI1D VIC?'AIN 00174

WCARRY 01 W VIC)OKIN 00175
CALL REAr 4X(NSFAIC,I *EAD,RANIDINdWS,t+6,LS, ?R,2,NID, ID,ITYPE, VICMAIN 0C176

I LRS, W, M,N,PARM,IRR) VICMAIN 00177
IFCIRR.NE.0) GO TO 6060] VICMAIN 00178

c VICMAIN 00179
CALL RDINIT VICMAIN 00180
ITYPE = 9-MIXED VICMAIN 00181
ICARRY CH V V1C1VAIN 00182

CALL RECXtSACMVEDRAI, IMSN,,DID,ITYPE, VIC14AIN 00183
I LRSt V, M.N,PARM,IRR) VIC)'AIN 00184

IF(IRR.NE.0) GO TO 6060 VICMAIN 00185
c VIC)4AIN 00186

GO TO 25 VIC)4AIN 00187
600 CCNT1I14.E VICMAIN 00188

C VTC)'AIN 00189
C THERE IS A GOZC MATRIX 01 TAPE. READ THE TAPE, PRINT MESSAGE, VICMAIN 00190
C MAIL RESLME 04 THIS ONE AWPAY. VICMAIN 00191
C VIC1'AIN 00192
C SET NSIZ EQUAL TO t4CQ6 SO THAT MATRIX WILL NOT BE AIflEN VICMAIN 00193
C 04 TAPE VIC'MATN 00194
C VICMAIN 00195

#61Z =wiROG VICMIN 00196
CALL ADINIT VICMAIN 00197

16=(1-1)*4 VICHAIN 00198

ITYPE "1fIXED VICHAIN 00199
CWARRY 61*4JTWO VICMAIN 00200

CALL REDXpPI,~tA~(ADNWM,3N%2 NID, ID, ITYPE, VICMAIN 00201

1 LRSlpJUTWJ),MoNoPARMoIRR) VICMAIN 00202
IF(* .NE.0) Go TO 6060 VICMAIN 00203

C VICMAIN 00204

CALL RDINIT VICMAIN 00205
ITYPE 514MIXED VICMA IN 00206
KXARIY 614 C VICMAIN 00207

CALL REACMX(NSAIC,M ED,RAIN ,NMS,,LS,NR,2,NID,ID,ITYPE, VI CRAI N 09208~
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I LRS,C,4,t4, PARM,IRR) VIO'AI1% 00209
IF(!RR.NE.0) GO TO 6060 VJCHAIN 00210

c VICHAIN 00211
CALL RDINIT VIC)'AIN 00212
ITYPE SHI4IXED VIIC)'A!N 00213
WARRY (JH W V!CMA1H 00214
CALL REAIMX(SPAIC,MXREAD,RANIN,FSINI,LS,NW,2,NIDIDIYPEt VICKAIN 00215

t LRS,WMN, PAKqH,IRR) VICMAIN 00216
IF(IRR.NE.0) GO TO 6(360 VICMAIN 00217

C V!C)IAIN 00218

CALL RDIt4IT VICIAIN 00219
ITYPE .IEDI VIC?4AIN 00220
MXARRY GH V VIC)4AIN 00221

CALL REDX(SAC XECRM oWNS M,,N oID YE V10441IN 00222

1 LrKSIVIM,N, FARI4, IRR) VICKAIN 00223

IF(!RRA.WE.0) co TO 6060 VIO4A IN 00224

WITE (NTS,6(305) 1, AERR(1) VIC)4AIN 00225
GO TO 25 V10441N 00226

to Cc4T1mx V10CAIN 0022

YBAR =0.0 VIC?441H 00221

6..= 0.0 V!CMAIN 00229

C V!O.'AIN 00230

C DETERMNE THE SIZE AND LOCATIONS6 CF THE P..ANR AIC ARRAYS. VI C?441N 00231
C THE USUIVICED WILL BE CALCULATED FIRST AND STCRED IN VICAAIN 00232
C THE PROPE PLACE IN BLANK COMMON. VIO.M4IN 00233

C THE SUBDIVIDD %JILL DE CALCULATED SECONDC, OVELAYING SC OF V1C0'AIN 0023A

C THE L*.BDIVILED KIMBERS. VIC)'AIN 00235
C VTC)'AIN 00236
C LSKERN SIZE CF UNSDIVIDED CR SUBDIVIDED) ARRAY ALOE. VICMAIN 00237

C tSU.S NUMR OF RC6.6 ON UIN6LSDIVIDED AIC THAT SUBDIVID~ED VICP4AIN 00238

C AIC ARRAY WILL OARLAY VICMAIN 00239

C LTC2KN: NUMBER CF BOXES OF LCUBDIVIDED AIC THAT WILL BE VICMAIN 00240
C 0S'EJLAID VIO4AIN 001241
C IPKERH =SUBSCRIPT CF W4ERE FIRST BOX CF uUSBIVIDED BOX ViCMAIN 00242

C WM..D BE IF IT ME NOT OVERiLAID. THIS ALLC65 VIC)44N 00243

c PROGRAM TO REFIE'REiLE UM~r1L-IVIDED ARRAY WITH PRPE VICIAIN 00244

C SLSSCRI PT. VICMAIN 00245

C K% A- LENGTH CF C~a4PJTE AIC ARRAY VICMAIN 00246

C VICVAIN 003247
XW = PLKRNVICMAIN 00248

LLKERN =(X~ik/2.) * (XNA + 1.) + .001 VICMAIN 00249

MSKRN = NPLRN VI CMAIN 002 50

IST =0 VICMAIN 003251
Iir(N64.DV.EQ.l) GO TO 340 VICMAIN 00252

C VICMAIN 00253

C IF THE EFFECTIVE AREA HAS I NPIT ON CARDC USE THAT VIC0A IN 002'54

C F100V IF THE FLANFCRM LIMI1TS THE SIZE OF THE EFFECTIVE AREA. VICKAIN 00?55

C VICK'AIN 00256
IF(NRcA.cvT.20) tN0'WA 20 VICI4AIN 00257

IFPHROWA.HE.0) MWN: NPADV * MROAA VICMAIN 00258
C VICMAIH 00259

c VICMAIt4 00260
NB 2E wessw VICMAIN 00261

AGOWI 1 VICMAIN 0026

NSOMW: (WYBOSW-1 *2 VICOAIN 00263

300 Cowl"&J VICMAIN 00264
lf(WtBO(ES .GT, LSMW GO0 TO WS3 VICMAIN 00265
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GF(OMWL) TO 33 VICVAIN 00274
CROW T Bt W + VICIWAIN 00275

GO TO 3 VIC14AIN 00276
335 CON4TINUE~ VICP4AIN 0027?

NBRW NRNW- VIC)4A1N 00278
LI CE~5N0*?& T. LSW *C SO VICAN 00279

GO TO 335 SC VICAN 00280
I30 CONTINE .L.MR)II G~6SVVICHI.N 00281
NBW =1XKR VICKAIN 00282

335 CBN =SSCIS/. +(1/2)+ . VICt4AIN 00283
1ST = XSKRN - T8NVtCPAIN 0028

340 ER =c W*X/2)+ XN/.)+0.0 VICP0AIN 00285
IS~lB = 1XST 4 1JB VIC1.A&IN 00280

SUB T= ILU(~ VIC14AIN 00287
I7(JBN = L.U(RIL) GO TOB. 21 000 VIC)4AIN 00283
ISTE =N6935 LSKERN LTCB VIC?4AIN 00289

930 CONTNUEi*ERC TESIE TEACAIA CTHSFlFa VIC)'AIN 00290
1PER =SI,2 ITh + AI4 SIEIL1~ SJ,5.~ VIC4AIN 00291
CAXL = IS + LCKER VICMAIN 00292

C FbALL.KEN)G O2 VIC)'AN 00293
21 T (N6,30) AXMER VICWAYN 0029

1C S 52H H 4IJ IEAL1aI,1o% 0 VICK4UN 00291

CA~L EF 2.L .N..ICS1)GOTO2 VIC)0AIN 00296
1 V!C)4AIN 00297

21 CbG I XSKRN VI1044IN 00294
GOTO2 VIC)4AIN 00299

IFNKE.2A0N.E.VSI GO4TO 22 VI04WIN 00300
W = IPK~ VIC)4AIN 003017

NRO6 M(RN VIC4A IN 0032
GO CCTO 23 VIC)4AIN 00293

2 24 NTINUE VICP4IN 00304
NN =I(II) VICMAIN 00305
W064Z.I I * I - VIC)4A1N 00306

24 Cct4TI~4 VIC?441N 00307
DO2C -,t~# VICI'AIN 00308

C ACIl VICKAIN 00309

C DET2RMI = IF +E~ I )IS C- TAIASGT7)0 4TP VICMAIN 00306

24 CC1CT I LE. VICM4IN 00311

C VICP'AIN 00312
C VICMAIN 00313

Ir(DETERM~LIE GO TOREL 25 S NTP N GTT RMTP VICIMAIN 00314
C IFPSIL.VICMAIN 00311
C MEIt R W AE E AL FC*TNSVICMAIN 00316

worEI& =FLA VICM'A1N 00313
CAL.LPL kIIIC P O2 V IC MA IN 00318

1 VICMAIN 00319

WS = IVICI4AIN 00320

MXAKRY GHTAP VICHAIN (0321
CALL REACWX(NPLAICM iEAC,RANLCIN,PWS,NMS,LS,NMR,500.NID. ID,ITYPE, VICMA IN 6032?
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2 3IX,INC,3A.IHW.34X,iHV,/3X,2W,X2H4JPX, *VELOCITY POTENTIAL VICWAIN 00457
3CcEFFICIEts IOX,*uPlASH Cc tFVICIENT*,I5X,SIDEASH cCEFVIENT* /' VICMAIN 00438
4 2 (3X,2"--) vX, 32 (1H-) ,2X932 (1*.) r2X,32 (IM-) M/ VICMAIN 00439fr VtCVAIN 00440

IF(.NM.QA.PNT. NVSl 00 TO 52 ~N- VICt'AIN 00444
C = VIC1VAIN 00442

DO5 1,Rb VICMAIN 00446
*IFN.E..MN.gNS-)K PEN- VICMAIN 00447

W2 VICIN 00448

43S 2*(I-1) *1 VIC'A IN 00449
IFCYDAR.NE.0.0) is= JS~l VI CVA IN 003450
IF(EL.ED.0.0) iS= I VICMIN 00451
DO5 mj=1,jI s VI CY IN 004 52
KKI+1 VIC)'AIN 00453
KIN =KN +l VIC)4AIN 0D454
IN= I - j VICHAIN 00455
IF(EL.Eg.0.0) N 1 - ,i VICVAIN 00456
IF(YBAR.LT.0.0) N =-N 'IIC)4AIN 00457
WNITE CNT6,9210) MN,C(KN) ,W(K) ,VCK) VICVAI 00.458

9e10 FcN"AT(2I5,5X,6E17.8) VICMAIN 00459
M0 CONINUPE VICMAIN 00460

oO, TO 53 V104A IN 00461
C VICAIN 00462

92 CC4I NU V1CNAIN 00463
RN: = CbdS VIC14AIN 00464
K = R4* (RW2.) + (RW2.) + .GE-05 VICiIAIN 00465
IFUEL.E2 .0.) GO0TO53 V1CAIN 00466
K =K+K VIC10A!N 00467
IFCYBAR.EQ.0.) K = K - NRWVICIAIN 00468

53 COW I ME VICVAIN 00469
C VIC)4AIN 00470
C VI CMAIN 004 71

IF (NSPATh -M~. 0 .(R. NV GT. NVCS-NWK) GO TO 55 VICMAIN 004??
IF(NV.ER.1) REWIM~ IAICSC VIO4AIN 00473

C VIlCt4IN 00474
C WITE THE SPATIAL ARCS, ON A SCRIATCH FILE VICb'AIN 00475
C VICNAIN 00476

CALL RDINMIT VI C14AIN 004 7?
PMRN(1) = KI VIM~IN 003478
AM(23 = MACH ViC)'AIN 00479

FARN(4) = YBAR VkCMAUN 00480
FARMqS) = EL VICWhIN 00481
ITYPE W XEI)D VICbtAIN 00482
W(ARRY 64WAIC VICMAIN 00403
CALL. %RTEX(IAICSC.MX9ITIRADOJSNS,LS,*PL~k,2,1D, VICVAIN 00484

1 WAICoITYPE,2,WQR4,ARMqIAR) VICM'IN 00485
IF(IRN.0) CO TO 6170 VICVAIN 00486

c VICII&1N 00487
MIARRY x 4H C VICMAIN 00488
CDAL bTENX(IACSC,H)TRAt0,IS,#.,LI.,LIB21D, VICI'AIN 00489

1 Co ITYPE, 2,K, PARN, IRR) VICMA IN 00490
IF(IRR.NE.0) GO TO 1170 VICMAIN 00491

c VICPAN 00492
K1ARRY = 344 W VICWAIN 00493
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AMI (VL TOAOAHIVL VICMAIN 00383

WIE(I693)IAARRIA)1IEIA)NLR VICAIN 00392
900F:MT4WH PORAM~) IS GNG TORN ENRGERARA O 3 VICI.AIN 00393

2 MIR tELARGO TOE SAE RRY)501,3HT,1 VICI4AIN 00394

C VICAIN 00395
c SPAETO *C RREC A Y N TXAPEG ICCLU.T VIO4AIN 00396

DOM 1100 IIEZ VIO'AIN 00397
CAL I(I VIOIAIN 00398
1#6 = IVAL-1 VICI4AIN 00389

1700 CCSdTII& D VIG4AIN 00390
MAOR TO 25 VICAIN 00401
CA00 CG4TIP4*.)REDRAD~WStSSN*2ND~~ITp- VICMAIN 00402

C Rp(NvN oPRIR VIOCMN 0043
C ThRE.IS G TO ARI 605AE0RA H APFI~(T~SAE VIt4AIN 0034

C D Z ALESD.VICI4AIN 00305
C SUT MUAIZ ARRAYL TOR EPfKN SOC TATC CALC'ATICNILPET E VIO4AIN 00406

DO 17M TAPE.SI VIO4AIN 00407
C UI~.1 VICMAIN 00408

MUAIZEt = 0.KR VICIAAIN 0049
1MCALL I NIT VICP4&IN 0040

GO TO-2 VICP4AIN 004012
1MCITINE VICMAIN 00403

C AR 8 VICHAIN 00414
C ALL RE IS (AICO mTRIXO A PE. READ SHE TP, PRIDT ID, hE, VICHAIN 00415

C ON MALRSUME.) ,NPR4,IR VIC)4&IN 00416

c FM TAE.)G O85 VICHAIN 00417
C VICKAIN 00418

MIZE =(NT68)5)IK ARRI VICKAIN 00409
CAL TO 35 VICHAIN 00410

25 IN C NTIP4.E VI CHIN 00411

C 6= - VIC)4AIN 00412
CALLE %MX VICHLAIN 00423

C XRYG VICKAIN 00424
CA5 CCNTI M(FAC,)EDRMIk,,L,,,N2,~IY VICMAIN 00425
1RN .FLSCN) oNoPRR VICI'1AIN 00426
JFM (N.0TNC) GO TO 0 VICMAIN 00427

IrCSI)PN VICKAIN 00428

GO TO 35 VICI'AIN 00429

25 CCNT I NU VICMAIt4 00430

45CjTCJ VICHAIN 0042

CAL KERNE (AEKI (NERR*C (),W V)LIACIERYA VICRAIN 00423

gaSrRA(NBI,/ 0K I ACAAIt* 1 VICMAIN 00434
35 17K, I IA) =. 105 5,*% VICMAIN 00435

40 P107,xEI I*C25St NUE625X*BR*,62 VICHAIN 00430

jr(RFAC) RN = RUE VCMB10043



2 31X,iHC,34X. 1HWe34X, tHvs/3X92Hw,3X2t*Mj,7x,*VELCcITY POTENTIAL VICb'AIN 00437
3COEVVICIENT* 10X,*tuPAS COPtFVICIENT*,1SX,4$IDEASH COEFFIC'ENT* /VICMAIN 00438
4 2(3X.2N--) ,7X, 32(114-) ,2X.32Q(H-) ,?2X,2(1H-) f/) VICg4AIN 00439

c VICHAIN 00440
tfr(.NT.PRNT) GO TO 52 VICVIUN 00441

IFP.EQ.2.A).NV.EQ.NVCS-1) KN =IPERl -1 VIC10AUN 00444
C VICIMAIN 00445

Do050 !I,Mc1Ga VIC)4AIN 00446
of I-1 VIC04AN 003447

M = 2 VICVAIN 00448
is= 2*(1-1) +1 VICVIN 00449
IP(YDAR.t.0.0) JS =JSel VICVIN 00450
JP(EL.ED.0.0) JS =I VICVAIN 00451
DO50 J=1I,JS VIC)441N 00452
-K+l VIC3'AIN 00453

KIN =KN + I VIC)MAIN 00454
N = I - J VIC14AIN 00455
IF(EL.Eg.0.0) N 1 - J1 VICVAIN 00456
IF(YBAR.LT.0.O) N =-N V!CPAIN 00457
UNITE (NT6,9210) l4,N,C(KN) ,W(K) ,V(K) VIC)4&IN 00458

seiO PCiRMAT(2I5,5XGU7.8) VICVAIN 00459
90CNTNJ V1CPAIN OD460

GO TO 53 VIC10AIN 00461
C VICAIN 00462

92 COW I ME V!COOAIN 00463
RN = MC61 VIC10AIN 00464
K =RM* (RN/2.) + (RW2.) + 1.OE-05 VICMAIN 00465
IF(EL.E2.0.) GO TO 53 VICIVAIN 00466
K =K$( VICAItN 003467
IFCYDAR.Ea.D.) K =K - NROB VIO'AIN 003468

SS COW I NUE VICVAIN 00469
C VIC10AIN 00470
C VICI4AIN 003471

IF (NtSPATK .EQ. 0 .CR. NY .GT. NVCS-,Fl) GO TO 55 VI C11A IN 0047?2
IF(W.E.1) REWnIND IAICSC VIC)441N 00473

C V104AIN 00A74
C WITE THE SPATIAL AICS CN A SCR~ATCH FILE VIC)4AIN 00475
C VICVAIN 00476

CALL RD1NIT VICVAIN 00477
FARM(1) = Ki VICV'AIN 00478
FARN(2I = XMAC VICVA IN 00479
PMN(4) = YBAR VIC144IN 00480
PAR14(5) = LVICVA IN 00481
ITYPE SHI1D VICI4AIN 00482
WC.ARRY GHWA1C VIC)4AIN 00483
CALL bAEXIISo"TRNQFMs"L^ot~ VCI'AIN 00404

1 MURIC I TYPE ,,M0CI, ARM, IRR) VICI'AtN 00485
IV(IRR.NE.O) GO TO 6170 VICNAIN 00486

c VICMI~AN 00487
WARRY 8 614 C VICIKAIN 0048

CALL WTEN(IAICSCN ITRAU,WS,9N,LSIfl,L%,21D, VICI4AIN 00489
1 C. ITYPE, MeK PARN, IRE) VIC001AIN 00490

IP(IRR.#C.0) GO TO 6170 VICIHAIN 00491
C VICMA;N 00492

HUARRY =3H4 W V1CPAIN 00493
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CALL WTEMX(!AICSC,HXWIT.RANIOJ,WfSrN, ~ ** I~tD, V!CI'4IN 00494

IW, ITYPE, 2,Ko PARM, IMR) VICMAII4 00495
IF LJR.NE.G) GO TO 6173 VICHtL!N 00496frc VICb'AIN 0049?
I4XARY = H VICI4AIN 00498

CALL WTEX(IAICSC,MXfiTRAt4CUJ,PFS, MLStR,Ll.,2,lD, VICHAIN 00499

IV. tTYPE, 2tKt PARM, IRR) VICIPIN 00500
IF(IRR.NE.0) GO TO 6170 VtCMAI'N 00501

C VICNAIN 00502
IF(WV.NE.NVCS-NPi GO TO 55 VICM'AIP4 00503

END FILE IAICSC VICI4AIN 00504

REWIND) !AICSC VKCVAIN 00505

55 CCNTim. VICWhlN 00506

IF(PAIC.EQ..AND.NSPAIC.E2.0) GO TO 1000 VIC14AIN 0050?

c VICMAUN 00508

C WRITE THE KERNEL C14 TAPE VICMAIP4 00509
IFCPN.LE.NVCS-PNi) GO TO 900 VICYAIN 00510

C VIC14AIP4 00511

C WITE CN THE PLAWa .ErNEL TAPE VICMIN 00512
IF(PLAIC.E1Q.0) GO TO 1000 VICM4AIN 00513

C VICVAIN 00514

C DETERMINE IF A FREVIaJS MAUT!X .AS CN4 TAPE. VCMAIN 00515

c IFWor = 0 IT ISA EW TAPEAND THEEARE NO CLD CNEs VIC'A1N 00516
C IF MSIZE IS LESS THAN NRCIG A M'ATRIX .AS EXPANDED CR THERE VICMAIN 0051?
c %AS WICE WITH CCRRESPCII. FARAMETERS VIC)'AIN 00518

C VICMAIN 00519
IF('~.Mf.0) WO TO 60 VIC)4AIN 00520
IF (MIZE. GE. M45) GO TO 1000 VICMAIN 00521

C VICI44IN 00522
W3 CCPJTII4A VIC)MN 00523

P4(0 = 1a VIC1'AIN 00524
A MA OI(01 )0C VIC4A1? 00525

N(VAL (W4OT) = Ki VIC)4AIN 00526
AE(4,07) =ERR V14AIN 0052?

ISIZECN(OI) = RC66 VIC)4AIN 00528
REW W PLAI C VICMAIN 00529

CALL RDINIT VICMAIN 00530
PM = WO! - I VIC)MAIN 00531

ITYPE SHMIXED VI C.A IN 00 532
(%ARRY (H9 C VICMAIN 00533

CALL WTEMX(NF AIC,MXIRIT,RANDQJ,PFS,P&6,LS,P4.,L e6,2, ID, VICP'IAIN 00534

IC(NN). ITYPE, 2, K, FARM, IRR) VICMAIN 00535
IF(IRR.PC.0) GO TO 6150 VIC144!N 00536

C VICMAIN 00537

ED FILE PLAIC VI CHA IN 00 538
CALL ADIP4IT VICP4ATN 00539
ITYPE SHMIXED VICPMN 00540

MY-kfi %AB VI CPAIN 00541

CALL URTEM4X(NRAIC,MXRIT,RANCO,PfS,P4S,L,P4,Lk4,500, D, VICP4A!N 00542

1 TAB, ITYPEtW4OT93t PARM, IRK) ViCkA!N 00543
JF(IRq.NE.0) GO TO 6150 VICMAIN 00544

C VICP'AIN 00545

HXARIy = SISIZE VICMAIN 00546

CALL 69TEMXCN LAIC,MX .,IT,RANP J,NFS,M4,LS,NR, LWIA1,IO VICMAIN 0054?

I ISIZE.ITYFC,1,NKOar.PARM,IRR) VICMAIN 00548

IF(IFR.P.E.0) 0O TO 6150 VICHAIN 00549

NC rILE NK-AIC VICI4AIN 00550
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ED FILE NPLAIC VICVAIN 00551
OPLAC z RUE.VICIAIN00552

GO TO 1000 VIC14AIN 00553

C~ ~T~ VICIMAIN 00554

CTHIS AREA WILL WRITE SPATIAL KERNELs ON4 TAPE VICH'AIN 00556

C THISE TAPE WILLDBEEUSED.ITAPE ThEREANDEVSLIPITO POTENTIAL VICMAIN 00565
C CUADDTON. FCtTN VICHAIN 00566

C S"AbE AE C USQETRN.VICNAIN 00567
C KT 1 VICMI4N 00561

IFNPICEO3 TO TO0)0 VIC)'AIN 00565
910 S.N.0 W TOI910 VICHI'6N 00573

c VICIPAIN 00571
C IHER WBZS NLD KERNE T.C4A IHEREI RE~ ESKIE TO hREKAN VICPAIN 00565
C ADD TO~ TEh CONES.CN AACES VIC)'AIN 00573
C VICIMAIN 0057

C S =N VICNAIN 00576
GO TOER 920 A DK1~~TP HRECESI O (T1A VIC14AIN 00577

C ADOTOTALECF CPTE(T VICMAIN 00578
C VICI',*IN 00571

C IF 1NST. ILSTHNMPAMARX1AEXADDRTEE V1CI44IN 0057Z.
1W WS4T NNE MNCREP AAEES VIC.MN 00581

AIO 14T O VICI'AIN 00582
AKVALI.ST) wS GOTOI VICKAIN 00583
AERCT R VIC)'IN 0058.4

C TRE4S A L EM AP HRFR KI O)lA VIO4IN 00585
C TSADD TO TA FCNET VICI'AIN 00518
C SZ~4S) l0 VIC)4IN 00587

NKSII =WT +AIC VICMAIN 00588
CAoL.ODINIT V10C1IN 00589
ANACH (WST)= "C VICHAIN 00590
AKVA =(l4ST) = K). VIC)'AIN 00591
ARRY (WS) =MR VICW.IN 00592

CBAL WKT)X1PAC =iTRlWlSISl4,~42 ID VIC)4AIN 00593
IET HAIIYPE2,RQG=AI4ELR VICIMAIN 00584
IFIZ(IRR1f) GO TO 616 VICMAIN 00595

C 0N NPI VICWAIN 00596
CALL 0DN VICMAIN 0059
IhYPE = SMXED VICOA14 00590

ICARRY = %6"4 C VIC)'AIN 00599
CALL WTM(SACMIADUFMoSN,%,,D VIC'MAIN 00590

1 KC. IYPE2,PRCMSR,IRR) VICMAIN 00591
IF(IRR.IC.0) GO TO 6160 VICIIAIN 00602

C VICVI'AN 006
NMCRR = 0 1 VICMAIN 00594

CALLR SH VICIMAIN 0065

1 C, ITYPE.2,K,PARM,IRR) VICHAIN 00606

IF(Irif.NE.0) GO TO 6160 VICRAIN 00607
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SC VICMAIN 006G8
WARRY =61 V VICMAIN 00609

CALL. %REXMACMNIAaSttL, t ,,D VICMAIN 00610
1 Vo ITYPE,2,K,FARN,IRR) VICNAIN 00611

IF(tRR.NE.0) GO TO 6160 VICMAIN 00612

EW FILE M&PAIC CMN061

C VICMAIN 00619
C IETALE C CONENS ,.AiRAYS V!CMAIN 00620

C TP HIE VICMA!N 00622
MUXRRY = GATAB VICMAIN 00623
CALL WTM(NPIM JRNC,NFS,NM,LS*f,LmS,500, D, VICMAIN 00614

1 TAB, ITYE, WST,3, FARM, IRR) VIC)4AIN 00625
IFfIRR.NE.0) GO TO 6160 VICI4AIN 00626

C VICI4AIN 00627
WARR =L ISUA VIGMIN 00628

CAL FILE ISPAICM~i~RNao~~LoWL^,09D VICMIN 00629
1 AT.EI,.TYP~EWSTCPAIC ITR ) VICMAIN 00630

100 C)4IR&.N GTO60 V!OMN 00631
C ITA VIO'AIN 0062
ENcIENPI VIC1MAIN 00633
VC1 ~'ILE NSAVICMAIN 00629
hITVE2.VT6S-N10) GCSAC = RUE VICI4AIN 00630

100C0Ih NT691) XR VIO4AIN 00631
GO TO 610 VIC)'AIN 00637

C VIC)IAIN 00633
6050 CC4TIP4L VICMAIN 00639

WITE (W46,9010) IG~tAICIRR VICM!N 00640I
WITIE (W6,901t) MUARRY VIC)4IN 00641
GO TO 6100 V104AIN 00642

C V!C)4AIN 0063
e050 CCNTNUE VICVAIN 00644

AITE (WT6,9050) PAIC,IRR VICbMAIN 00645
hAITI: (W6,9011) MU~RRY V104AIN 00646
GO TO 6100 VIC1MAIN 00642

C V10)4AIN 00648
QM5 CCNT I NU VICHAIN 00649

bAITE (NT6,9060) NSPAIC,IRR VIC)RAIN 0065
hAITE (NT6,911) MURRpY VICMAIN 00651
WO TO 6100 VICM.AIN 00652

C VIC)'AIN 00653
6t160 CCP4TIMUE VICI4AIII 006549

bATTE (HT6,9150) 6PLAIC,lRr% VICMAIN 00655
bAITE (NT6,9151) MUXRRY VICMAIN 00651
GO TO 6100 VICI'AIN 00657

C VICH'AIN 00658
6170O CONTI NU VICMAIN 00659

'SAITE (W16,9160) WAICC,IRR VICMAIN 00660
hAITE (NM69151) MURRY VICMAIN 0066

C VICMAIN 00662

610C iT& VICHAIN 00663

KAITE (NT6,9101) 1DC)oI0(2) VICPAIN 006634
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F WITE (14769102) PARM,IPARM V!CHA!N 00665
WITE(W69103 NFNMSVICAIN00666

hW1TE (NT6,9104) tTYPE,MoN VIC)HA1N 00667fr %ITE (NTG,9900) VICVAIM 00668
c VICIN 00669

CALL FLUSN() VIC)'kUN 00670
C VICMAItJ 00671

W005 FCRMIAT(4OAIC ARRAY 4.*,13,*, GENERATED AT AN ACCLAACY CF *,F6.4. VICMA IN 00672
1 1 S BEI NG USED. *)VICMAIN 00673

c VICMAIN 00674
9010 FCRMAT(S3M4*** ERC(M W ILE, READING THE GECICTY SCRAT04 FILE AIC VICMAIN 00675

1, 15H1, ERRCR CCCE =14,4H** ) VICYAIH 00676
9011 FCRMAT (SX,31NAN ATTEM4PT AS MADE TO READ THE A6,1H MATRI X.//) VICMAIN 00677
9050 F(RKT(40* ERRCR - UHILE READING THE PLANAR AIC FILE A10, VICMAIN 00678

1 15H., ERRR CCE = 14.4H **) VICMAIN 006?9
9060 VCPMAT(47Wf*** ERC - W4ILE READING THE SPATIAL AIC FILE A10, VI CMAI N OU 680

1 1511. ER( CMIE =14,4H ** ) VIC'MAIN M0681
9150 F(RVAT(4943*** rtROR - W4ILE AITING THE FLAWR AIC FILE A10, VICHAIN 00682

I I91. E3ARCR CME =14,*41 *-* ) VIC)4AIN 00683
9151 FCRVAT(SX,32HAN ATTEMPT UAS MA&DE TO AITE THE A6,81 MATRIX.//) VICHAIN 00684
9160 FCiRMAT(4?I*** ERRCR - WILE WITING THE SPATIAL AIC FILE A10, VICIMAIN 00685

1 15H. ERRCR CCCE =14,4H1 * VICMAIN 00686
C VIYAIIN 00687

9101 VCRPAT(5X,"4ATRIX ID A, 10, 110) VIC)'AlN 008
9102 F(:MkT C5X, *PARAETERS *910C11.3, /l0X,*(INTEGM)*, 17, 9111 ) VICMAIN 00689
9103 PCRAT(SX,*V!ILE SPACING =*,13,* MATRIX SPACING =*,I3 ) VIC)4AIN 00%90
9104 FCRKT(SX,*SATRIX TYPE -*,AIO,*, CIMEO8ICED (*14,Pj4 X,14,IH) ) VIO441N 00691

C VICYAIN 00692
99020 FCRMAT 00 ERRCR (XC1LRED IN AIC SECTICN~ (VICMAIN) .* )VICMAIN 00%93

ED VICYIAIN 00694



SUBROUTINE KERNEL(XPACH,K,ERR, C, W, V RNEL 00002
C0049O /FILES / WT5,NT6,INTAPE,1NFS-,NLAICo,5PAICMCJTP, FILES 00002

CI FSP,MCCESC, IVPSCIGEC6C,IWTFSCIAICSC FILES 00003

COC*OO ,VICPAR/ YARE.,ON6,NUAIC(2,150) KERNEL 00003
DIMIO XIL(4),IUC(3) KERNEL 0004
DIMENSION C(:), W(I), V(1) KERNEL 00005
COWLEX C,W,V, CSVqWV,VSV KERNEL 00006
IE'.Ia4 CTM(2), WN(2), VTM(2) KERNEL 00007

EQUIVALENCE (CSVCTM), CMlV,WrN), (VSVVTM) KERNEL 00008
COq4ON/BESR*W XIB(5), A(50,) BCSAICB 00001
REAL Kt,KIBAR KERiNE. 00010
CO"IPLEX ZERO KERINEL 00011
DATA EPS / 1.OE-4 / KERNEL. 00012

C KEREL 00013
C XP04 - )CH NUeER KERNEL 00014
C KI - REDUCED FRED'JENCY KERNEL 00015
C ERR - COWVERGENCE CRITERIA (RELATIVE, NOT ABSOLUTE) KERINEL 00016
C C - VELOCITY PCITENTIAL AERODYNANIC INFLUENCE COEFFICIENTS KENEL. 00017
C W - UP#ASH AERCCIYNAMIC INIFLUNCE COEFFICIENTS KERNEL 00018
C V - SID ASH AERODYNMIC INF.lUEJ.i CCEFF CIENTS KENE. 00019
C KERNEL 00020

ZERO= (3.,0.) KERNEL 00021
TIVAH = XPAQCH*O4 KERNEL 00022
KIBAR = (KI*TI4AO-)/(T4AO- -1.0) KERNEL 00023
112 = EL*CEL KERNEL 00024

ITr = 0 KERNEL 00025
NIP = 0 KERNEL 00026
IF(YBARE0.0.) NTP = -1 KERNEL 02,"
DO 1000 ::I, mO6s KERNEL 00028

C KERNEL 00029
NTP NTF + 2 AERNEL 00030

C KERNEL 00031
1= ITCr+1 KEANE 00032
IF(EL.EQ.0.0) GO TO 50 KERNP.. 00033
ITOr = ITOT + NTP KERNEL 00034
GO TO 75 KERNEL 00035

50 CCNTINU KERNEL 00036
ITOr = ITOr + I KERIE. 00037

C KERNEL 0008
75 C2OT IN KEREL 0003 )

TF(HUAIC(2,I).EQ.0) GO TO 1000 KERNEL 0004-

C ,ERNEL C0041
C DETCRmINE IF MERE ARE A,# BOXES ON THE I-T- R3. CUT PY THE KERNEL 00042

C PCH HYPERBQA. (I:1 IS THE FIRST ROW) KLRNE.L 00043
VBARU = FLCAT(I) - 0.5 KERNEL Mo44
'VU;ML = VBRU - 1.0 KIERNEL UG04S

I (ABS(EL)+EPS .GT. VBARU) GO TO 950 KERNEL 0004F
)., = VDARL KERNEL C0047
IF (ABS(EL) .GT. VBARL) XLQ0 = ABS(EL) KERNEL 00048
XIB(I) = ,.CIW KERIEL 00049
)a, = 0.25 * (VBARU-4-04 BCSAICB 00002

DO 1,)5 J--2,5 BCSAIC 00003
XB%,) : XIB(J-1) * XINC KERIEL 00,)5?

105 COWri .E ' ER NEL 00013
DO 106 J=l .250 BCSAICB 0004G
A(J) : 0.0 KERNEL O O ,

106 C (.'T INU . KERNEL 000 ';-
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----- jqpc-- - -

I IWN = 0 KERNEL. 0005?

TA U08 J=195 BCSAICB 00005

TAU = SQT(XI(J)*XIB(J) - E.2) KERNEL (059
TAUKM :(KtBAR/X4ACM) * TAU KERNEL. 00060

XIB(J) TAUKM KERNEL 00061
CALL RANGE(TAUKMN) KERNEL 00062
IF(N.LE.100) GO TO 107 KERNEL 00063
%*ITE (NT6,9005) N KERIEL 00064

9005 FCRIAT( 99HJ3t . THE ARGUMENT FOR A BESSEL FUNCTION YIELDS AN (ORER KERtla 00065
I GREATER THAN 100. ORDER REDUCED TO 100. ) KERNE 00066

N = 100 KERNE 00067
IF(IWN.E.I) GO TO 107 KERNEL 00068
IARN = I KERNEL 00060

10? CONTINUE KERNEL 00070
CALL BESSL(TAUKM,A(tJ),N) KERNEL 00071

108 CCNTINUE KERNEL 00072
C KERNEL 00073
C THERE ARE BOW ON THIS RCW. FIND LEFT M0ST BOK AND FRCE KERNEL. 00074
C FRO4 LET TO RIGHT. KERNEL 00075

tLLFT = 3RT(VBARU*VBARU - E.2) KERNEL 00076
,RIG-T: -ULEFT KERNEL 00077
IAL= CNTP+1)/2 KERNEL. 00078
RE) = ABSCYBAR) - 0.5 KERNEI. 00079
IL = ULEFT - RE4 KERNEL 00080
IL :IHALF -IL KERNEL 00081
TR = R0E - URIGHT + 1.0 KERNEL 00082
IR = IHALF + IR KERNEL 00083
IF(IL.LT.MUAIC(,I)) GO TO 110 KERNEL 00084

C KERNEL 00085
C HYPERBO.A IS LESS THAN ALLOED, REMCE LIMITS. KERNEL 00086

MUAIC(1,I) = IL KERNEL 00087
O TO 120 KERNEL 00088

C KERNEL 00089
C HYPERBOLA CRCSSED A BCUJtARY, REIXJCE CALCULATIONS. KERNEL 00090

110 IL = MUAIC(lI) KERNEL 00091
10 CONTINUE KERNEL 00092

C KERNEL 00093
C TEST RIGHT SIDE KERNZL 00094

IFCIR.GT.)*AIC(2,1)) GO TO 130 KERNEL 00095
C KERNEL. 00096
C HYPERBQ.A IS LESS 114AN ALLAOED, REDUCE LIMITS. KERNEL 00097

MAIC(2,I) = IR KERNE. 00098
CO TO 140 KERNEL 00099

C KERNEL 00100
C HYPERBO.A CRCSSES A qOUNCARY, REDUCE CALCULATIONS. KERNEL 00101

130 IR z t*AIC(2,I) KERNEL 00102
140 CONTI NUE KERNEL 00103

C KERNEL 00104
C DETERMINE INTEGRALS FCR BOXES IL TO IN. KERNEL 00105

If (IL ,GT. IN) GO TO 950 KERNE. 00106
DO 900 ID=ILIR KERNEL 00107
U x IHALF- to KERNEL 00108
lu a U KERNEL 00109
ULErT z U 4 0.5 ASS(YBAR) KERNEL 00110
4EIQ4T= ULErT -t.0 KERNEL 00111
YTMSAR = UCFPT - 0.5 KERNEL 00112

C B1KERIEL 00113
Blll



CBARL = SGRT(ULEFT*tLEFT + EL2) KERNEL 00114

CBARR = SQRT(LAI Q4T*fIHQiT+EL2) KERNEL 00115
C KERNEL 00116

IF(CUARL.LE.VSARL.Att.CBARR.LE.VBARL) GO TO 500 KERNE. 00117

C KERNEL 00118
IV(IU) 300,400,200 KERNEL 00119

C KERNEL 00120
C $ON IS TO THE LEFT OF 17aE C. .ER LINE OR APEX KERNEL 00121

230 CCWTIt, KERNEL 00122
IF(CBARL.LT.VBARU) GO TO 220 KERNE. 00123

C KERNEL 00124
C EDGE Me ONLY HAS ONE SEGMENT TO INTEGRATE KERINEL 00125

t4T = 1 KERNEL 00126
XIL(1) z CDRR KERNEL 00127
XIL(2) = V4DARU KERNEL 00128
IUC(I) = I KERNFL 00129
GO TO 7W0 KERNEL 00130

C KERNEL 00131
C DIUBLY CUT BOX, HAS TWO SEGMENTS TO INTEGRATE KERNEL 00132

0IN = 2 KERNEL 00133
XIL(1) = VBARL KERNEL 00134
IF(CMR.GT.VBARL) XIL) = CBARR KERNE1. 00135
IL(2) = CBARL KERNEL 00136

XIL(3) = VRU KERiNEL 00137

IUC(1) --1 KERNEL 00138
IUC(2) =0 KERNEL 00139
GO TO 7W KERNEL 00140

C KERNEL 00141
C BOK IS O4 THE RIGHT OF TME CENTER LINE CR APEX KERNEL 00142

30D CNTINUE KERNEL 00143
IF(CBARR.LT.VBARU) GO TO 320 KERNEL 00144

C KERNEL 00145
C EDGE BOK, HAS ONLY ONE SECPCT KERNEL 00146

NINT = I KERNEL 00147
XIL(M) = CBAL KERNEL. 00148
XIL(2) = VBARU KERNE. 00149
IUiC() = 2 KERNEL_ 00150
GO TO 700 KERNEL 00151

C KERNEL 00152
C DOUBLY CUT BOX, HAS TW SEGENTS KERNEL 00153

30 INT = 2 KERNEL 00154
XIL(M) = VBARL KERNEL. 00155
IF(CBAhL.GT.V8ARL) XIL(1) CDARL KERNEL 00156
XIL(2) = CDARR KERNEL 00157
XIL(G) = VBARU KERNEL. 00158
IUC(S) 2 KERNEL 00159
IUC(2) = 0 KERNEL 00160

GO TO 700 KERNEL 00161
c KERNEL 00162
C CENTE LINE CR APEX KERNEL 00163

400 CCWTINUI KERNEL 00164
IF(ABS(E.).LT.VBARL) GO TO 475 KERNEL 00165
IP(CSRL.LT.VBARU.CR.CBARR.LT.VARU) GO TO 420 KERNEL 00166

C KERNEL 00167

C ONLY BOX ON ROW, ONLY ONE SEG4NT TO INTECRATE KERNEL 00168
INT = I KERNEL 00169
XIL(I) ABS(EL) KERNEL 00170
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XIL(2. VBARU KERNEL 00171
Itic(t) = KERNEL. 00172

KERNEL 00175

420 CCTINUE KERNEL 00175

IF CCBARL.LT.VBARU.AI, .CBARR.LT.VBARU) GO TO 440 KERNEL 00176
KERNEL 007

C KERNL. 00178

C ONLY HAS 2 SECENTS KERNEL 00179

4WNT 2 KERNE 00179

XIL(1) ABS(EL) KERNEL 00180

XIL (2) = CBARR KERNEL 00181

XIL(3) = VBARU KERNEL 00182

IRU (1)=3 KEREL 00183

IUC (2)--1 KINEL 00184

GO TO 700 KERNEL 00186

"o cw'I x KERNEL 00187
KERNE3L 00188

C UjNLESS THE HYRBCA CENTER IS 0N A BOX SIDE LIE, KIRNEL 00189

C I.E. YBAR = 0.5, THEN THERE WILL BE 2 SEGE:NTS. KERNE. 00190

C 
KERMEL 00191

IF(ABS(YBAR).W.O.S) GO TO 445 KERNEL 00192

XIL(1) = A(ISEL) 
KEREL 00193

XILC2) CBARL 
KERNEL 00194

XIL() VBARU 
KERNEL 00195

IUCM() = I KERNEL 00196

IUC(2) z 0 KERNEL 00197

lT = 2 KERNEL 00198

GO TO 700 KERNEL 00199

C 
KER E. 00200

44s COTINE 
KERNEL. 00201

C WILL HAVE THREE SEGINTS IF YBAR .E. ZERO KERNEL 00202

KCL(1) : ABS(EL) KERNEL 00203

XIL(2) CBARR KERNEL 00204

IUC(I)= 3 
KERNEL 00205

IFCABS(YBAR) .NE.0.0) GO TO 450 KERNEL 00206

C 
KERNEL 00207

C TWO SEb4ENTS 
KERNEL 00208

N1w! =2 KERNEL. 00209

XIL(3) = VBARU 
KERNEL 00210

IUC(2)=O 
KERINEL 00211

GO TO 700 KERNEL 00212

C 
KERNEI 00213

C 1HREE SEGMENTS 
KERNEL 00214

490 4zW = 3 KERNEL 00215

XIL(3) = CARL KERNEL 00216

IUC (2) -1 
KERNE. 00217

XL (4) = WVAU KERNE. 00218

IUC(3):0 
KERNEL 00219

GO TO '00 KER EL. 00220

C 
KERNE. 00271

c CENER LINE 50K, BUT NOT APEX, HAS TRIEE SEGIENTS KERIE. 00222

475 CCWTINI, 
KERM EL 00223

If(C9ARR.LE.V8ARL) GO TO 220 KERNEL. 00224

WINT 3 
KERNEL nO225

XIL(M) = VBAL 
KERNEL 00226

XIL(2) = CSARR 
KERNEL. 00227
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XIL(3) = CBARL KERNEL 00228

XIL(4) = VBARU KRNE. 00229

IUC(1) = 3 KERNEL 00230

IUC(2) = I KERNEL 00231

IUC(3) = 0 KERNEL 00232

Go O 00 KERNEL 00233

C KERNEL. 00234

C FLL BOX, ONLY ONE SEGMENT TO INTEGRATE KRNE. 00235

WO COWNTINUE KERNEL. 00236

04W = I KENEL. 00237

XILCI = WARL KERNEL 00238

XIL(2) = VBARU KERNE! 00239

IUC(1) = 0 KERNEL 00240

C KERNEL 00241

C LIMITS AND TYPES FCR ALL SEGMENTS ARE C4PLETED. INTEGRATE. KERNEL 00242

1UON CaTINUE KERNEL 00243

IDX = ID KERNEI. 00244

IF(EL.ED.0.0) IDX = ID - I + I KERNEL 00245
IX = IS + IDX - t KERNEL 00246
IF(C(IX) .IE.O) GO TO 900 KERNEL 00247

D0800 INT-,NINT KERNE. 00248

CSV = c0.,0.) KERNE_ 00249

,6Vz (. ,0. ) KERNEL 00250

V (0.,0.) KERINEL 00251

IFLA~cG KERNEL 00252

c KERhL 00253

C CALL RCGERS INTEGRATION FCR REAL FART KERE'. 00254
CALL ROCER(XIL(INT) ,XIL(INT+I), ILC(INT) ,ERR,IF.AG,KBAR,Y4.JAR, KERNEM 00255

1 ELIOhiCTM.I)0WT(I),VTM(1) ) KERNEL 00256

IFCKI.E.0.0) GO TO 750 KERNEL 00257
ILAG =I KERNEL 00258

c KERNEL 00259

C CALL RO43ERG INTECRATION FCR IMAGINAiRY PART KERNEL 00260

CALL ROEER(XILCINT),XIL(INT+I), IUC(INT), ERR,IFLAGKIBAR,YP&.AR, KERNEL 00261

I EL,O4CH,CTM(2),WM(2),VTM(2) ) KERNEL 00262

75J CONTINUE KERNEL. 00263

C(IX) = C(IX) + CSV KERNE. 00264

W(IX) = W(IX) + iI&V KERNEL 00265

V(IX) = V(IX) + VSV KERNEL 00266

800 CONTINUE KERNEL 00267

c KERNEL 00268

900 CONTINU& KERNEL 00269
GO TO 1000 KERNEL 00270

C KERNEL 00271

950 CCKI NUE KERNLL 00272

K*IC(1.) = 0 KERNEL 00273

IU"IC(2,1) = 0 KERNEL 00274

C KERNEL 00275

1000 CONTINUE KERNEL 00276

RETURN KERNEL. 00277

D KERNEL 00278
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SUBROUTINE RCMBER (XILLXILU, IUC,ERRIFLA.K1BAR YMUBAREL ,XMACH, ROICER 00002

SC, W, V ) ROVER 00003
DIMENSION XI (512),FXIC(512) ,FXIW(512) ,FXIV(512) ROVER 00004
DIME NSION A(tl,11), AW(11,11), AV(11,11), VT(2) ROVBER 00005

REAL KIBAR RO4BER 00006
PIE z 3.141592654 ROVER 00007

C ROVER 00008
C XILL - XI L0,M LIMIT OF INTEGRATION ROVER 00009

C XILU - XI UPPER LIMIT OF INTECRATION ROVER 00010
C IUC - FLAG INICATINO TYPE OF BOX OR EDOE CONDITION OF ROCER 00011
C INTERVAL TO BE INTEGRATED. ROER 00012
C I KC = 0, FULL BOX ROVER 00013
C = I, LEFT SIDE OF INTEVAL IS EDCE OF MACH WrP. R04BER 00014
C = 2, RIG4T SIDE OF INTERVAL IS EDGE CF MAC4 HWP. R, BER 00015
C 3, BOTH SIDES OF INTERVAL IS EDGE OF MACH YP. RCER 00016
C ERR - CCNVERGENCE TEST CRITERIA ROCER 00017
C IFLAG - INDICATCR CF REAL Ck I AGINARY PARTS RO4BER 00018
C IFLAG = 0, REAL PART RCMBER 00019
C = 1, IMAGINARY PART ROBER 00020
C KIBAR - FUNCTION OF REDUCED FREQU0", IACI NUMBER ROSBER 00021
C YMUJSAR - CCDIINATE HORIZONTALLY OF PULSE SENDING BOX ROCBER 0022
C E.L - DISTANCE OF RECEIVING BOX ABOVE SENDIN( PLANE ROWER 00023
C XOtA. - MACH NUMBER R04BER 00024
C 0" - C CCIEFFCIENW ROVER 001U25
C V - V CCLFFICIENT R03CER OU026

C W - W CCEFCIENT ROBER 00027
C ROSBER 002
C RGBCER 00029
C (ALCLLATE INITIAL VALUES AT END POINTS RCER 00030

C ROWER 00031
6,2 EL*E ROCBER 00032
W -KO' V(PIE,*KIBAR) ROVER 00033
X (1) = XILL ROCER 00034
I(2) = XILU RCBER 00035

CALL FNCT(2,XI,F'XIC,;XIWIFLAG,KIBAR,EL ,YMUBARIUCs(A-iBESSW) ROCBER 00036
IF(EL.E.0.0) GO TO 101 RO4BER 00037
IF(KiBAR.Ea.0.0) O TO 101 ROMER 00038
IF(IUC.EM.31 GO TO 101 RO4BER 00039
C&L VFl*C (2, XI,FXIV,IFLAGKIBAREL,YMUBAR,IUC,XHAOI,,VT) ROCBER 00040

101 CONTINUE ROCBER 00041
TERMi = FXIC(1)/XI(1) ROWER 00042

IQ4 = FXIC(2)/XI(2) ROVER 00043
HINT = 0.5*(XILU-XILL) ROVER 00044
TC : HINT *(FXIC(1),PXIC(2)) ROCBER 00045
'W = HINt *(FXIW(t)+F'XIW(2)) RCER 00046

A(1,1) = TC ROVER 00047
AW(1I.) = T1 ROVER 00048
IF(EL.E.0.0) GO TO 102 RC4BER 00049

IF(KIBA.EQ.0.0) GO TO 102 ROWER 000 0
IF(IUC.E.3) GO TO 102 RCISER 00051
TV 2 HINT *(FXIV(I) FXIV(Z)) ROMER 00052

AV(.1) x TV ROVER 00053
102 CCNTINUE ROBER 00054

C ROMBER 00055
DO 30 W2,It ROMER 00056
I: 20*(*-1) ROIBER 00057

H : (WILU - XILL)/I ROMBtR 00058
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c RC, BER 00059
C DETERMINE XI LOCATICNE TO EVLIATE FUNCTICN AT ROGER 00060

DO 3 J:2,s 1,2 RCBER 00061
JJ = J2 ROGER 00062

)a(JJ) = XILL + (J-1)*I RO4BER 00063
3 CO4TINUE RO4ER 00064

CALL Fl*CT(JJ,XIFXIC,FXIW, IFLAG,KIDAR,EL ,YMBAR,IUC,XMACH,DUl4ff) ROBER 00065
IF(EL.EQ.0.0) GO TO 103 R0BER 00066
IF(KIBAR.Eg.0.0) GO TO 103 ROGER 00067
IFCIUC.E]2.3) GO TO 103 ROGER 00068
CALL WLUNC CJJXI,FXIV,IFLAG,K1BAR,ELoY4BAR,IUC,tOACHOU4MW) ROGER 00069

103 COTINUE ROGER 0COO7
C RO4BER 00071
C DETERMINE TRAPEZOIDAL AREA WITh THE NEW R ICT1NI EVALUATICNS ROGER 00072

"*NC = 0.0 ROGER 00073
W = 0.0 ROBER 00074
N = 0.C ROGER 00075

DO 5 J--1,jJ ROBER 00076
W= TIC + FXIC(J) ROBER 00077

T * = I + FXIW(J) ROGER 00078
IF(EL.Ea.0.0) gO TO 5 RO4BER 00079
IF(KIBAR.EQ.0.0) GO TO 5 ROGER 00080
IF(IUC.NE.3)T4W = TW V+ FXIV(J) RO4BER 00081

5 COTINUE ROGER 00082
TC = O.5*TC + H*TMNC ROGER 00083
1W = 0.5*TW + H*TW4 ROGER 00084

C ROGER 00085
C PUT THE NEM AREkS ITo THE ARRAY AND PERFCRM EXTRAPCIATION RODER 00086

A(M,t) = TC ROGER 00087
AW(M,I)- TW ROGER 00088

IF(EL.Ea.0.0) GO TO 104 ROGER 00089

IF(KIBAR.Eg.0.0) GO TO 104 ROGER 00090
IF(ILC.E .3) GO TO 104 ROGER 00091
TV = 0.5*TV + H*TMN ROGER 00092

AV(M,01) = TV ROGER 00093

104 CCNTINUE ROGER 00094
O 10 W2,, ROGBER 00095

A(M,N ((4,(34-)),CA(3,-1)-A(-1,3-1))/(4**CN-1)-1) ROGER 00096
AW(MN)= ((4*,C(4-1))*AW(M,N.-1)-AW(*,,tl-)/(4,*(N-1)-1) ROGER 00097
IF(EL.E.0.0) GO TO 10 ROGER 00098

IF(KIBAR.Eg.0.0) GO TO 10 RO4ER 00099
IF(ILC.EO.3) GO TO 10 ROGER 00100
AV(MM V -1,l-1))/C4,*CN..1)-1) ROGER 00101

1o CONTINUE ROGER 00102

C ROOER 00103
C DETERMINE IF THE TECHNIQUE HAS REAOED SUFFICIENT CCJVERGENCE ROGMER 00104

C = A(04. N) ROGER 00105

W = AW(MH) ROGER 00106
IF(EL.E.0.0) CO TO 105 ROGER 00107

IF(KIBAR.EQ.0.0) GO TO 105 ROGER 00108

IF(IUC.Er.3) CO TO 105 ROGER 00109
V = AV(M.S) ROGER 00110

105 CCNTINUE ROGER 00111
RERR = ABS(EAR*C) ROCMER 00112

31 14-I ROGER 00113

UAIF = ABS(A(M,I )-A(Ml,4Hl)) ROiBER 00114
RDIV = ABS(A(M,M4) -A(M MNMI)) RCER 00115
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DE~s= D.*CUIF+RIF)RCIER 00116
F(DELS.r.TAEIcR) GO TO 30 RoeR 00117

c ROSER 00118
c C HAS COf*RGCD TEST FCR WCC4VERGENCE ROSER 00119

IF(EL.EQ.0.0) 40 TO 50 404BR 00120
RERR = ASC ERR"W ROSER 00121
UDIF =ABSCAWUm~d) - AWMMI4, 44I) ROSER 00122
RD!V ADSCAW(H,M) - AW(H MK4)) ROeER 00123

DES=0.5 *(UDIF + RDIF) ROSER 00124
IF(DELST.RERR) GO TO 30 RO4EP 00125

c ROSER 00126
C C AND W HAVE CCNVMRGCD, TEST FCR V CCNERGENCE RC)SER 00127
c ROSER 00128

IF(KIBAR.Mf.0.0 .CR. IUC.M.3) GO TO SO ROGBER 00129
RERR =ABS(ERR*V) ROGER 00130
WIF =ABSCAVC(4.t44) - AV(Ml,MM4)) ROGER 00131
RDIF ABSCAV(M,14) - AV(Mid,mi44)) ROGER 00132
DELS =0.5 *CUDIF + RDIF) ROGER 00133

*IF(DELS.LE.RERR) GO TO 50 ROGBER 00134
c ROeER 00135
C HAS NOT COIVERGED MAKE ANTHER LOOP. ROGDER 00136

30 CONTINME ROGER 00137
MO COETIMA R0OBER 00138

C =-C/PIE ROCER 00139
maEI .E1.o.c)- GO TO 10 ROCER 00140

W = (ELIPE)*WTERWQ-TERH1 + BESSW) R0OBER 00141
IFCK1BAR.E.G.0) GO TO 65 ROGeR 00142
IF(IUC.Ea.3) GO TO 70 R0OGER 00143
V = VK*(V +VTC2)-VT(1)) ROGER 001"4
GO TO 70 ROGER 00145

65 CONTI WE ROGeM 00146
ETAL =YK4AAR - 0.5 R04BER 00147
IFCIUC.EQ.2) ETAL =- SQRT(XILU*XILU - E2.2) ROGER 00148
ETAU =YOt8AR + 0.5 R0OBER 00149
IF(IUC.CR.1) ETAU = SWRT(XILU*XILU - EL2) ROGER 00150
XILW = XILU * XILU R04BER 00151
)ULL2 = XIII. * XIII. ROGER 00152
ETAUZ = ETAU * ETAt) ROeER 00153
ETAL2 = ETAL * ETAL ROGER 00154
SU = ETAUZ + 11.2 ROGER 00155
O= ETAL2 * 11.2 RCIGER 00156

81 S EIte - URoGER 00157
82 XIIIR - SLROGIER 00158

83 2 XIII.2 - Su ROME 00159
84=XILL2 - SL. ROME 00160

Vi x 0.0 ROME 00161
V2 x 0.0 ROGER 00162
%5 = 0.0 ROGBER 00163
V4 0.0 R04ER 00164
!F(SI.GT.0.0R VI z ALM M LiJSGRT (W1) /SORT (SU)) ROER 00165
IF(S2.GT.0.0) V2 ALOG((XILU4SQRT(S2))/SQRT(SL)) RoGER 00166
IF(SS.GT.G.0) VS AI~f((XILLSGRT (S3)) SORT (SU)) ROGER 00167
IF(S4.6T.0.O) V4 z 4L~r((XILI*SQT(S4))/SQRT(SL)) ROME 00168
V =(-1 .0/PIE)*(VI-VZ-Y3. V4) ROGeER 00169

70 CCW'INUE R)GCER 00170
KETIRN ROGER 00171

ENDROGER 00172
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SUBROJ'T1 N FUNCT (K, X1,FXIC, FXIW, I FUG,KI BAR. 0. ,YMJBAR, IUC, VL*CT 00002
1 XHAC,ESSY) FUNCT 00003
DIMENSICH XI (512) ,FXIC (512) ,FXIW(512),A (50) FU9CT 00004

c FUICT 00005
C K - NUMBER OF FUNCTIONS TO V"ALUATE FUNCT 0006
c XI - VARIABLE OF INTEGRATION4 FUNCT 00007
C FXIC - FUNCTIONAL VALUE FOR C EQaUATION4 FUCT 00008
c FIXIW - FUNCTIONAL VALUE FOR W EQUATION F'.WT 00009
c IRAG, - INICATOR tF REAL CR 1MGINRY PARTS Fu~cT 00010
C IFU.G, 0, REAL PART F'JOCT 00011
C IFLAG =1, It40GIARY PART FURct 00012
c KIBAR - FUNCTION4 OF REDUCED FREQECY AM HACH N5.PER FUNCT 00013
C 0.. - DISTANCE CF RECEIVING BOX ABOVE SEND)ING PLANE FUitET 00014
C YK4.SAR - COCDINATE KCRIZCIITALLY OF PULSE SENDING, BOX FUNCT 00015
C Iuc - FLAG IICICATING, TYPE CF BOX CR EDGE C(CITICN OF FUNCT 00016
C INTERVAL TO BE INTEGRATED. FUICT 00017
C XMCH - MACH NUMER FUNcT 00018
C BESSY - EVALUATION4 CF ENID POIT1S FCR WI COEFFICIENTS. FUtcT 00019
C FUNCT 00

REAL KiBAR FutcT 00021
PIE =3.141592654 FUNCT 00022
PIE2 =1.570796327 FUNCT 00023
EL2 = E*EI. F'JCT 00024
BESSY =0.0 FUNCT 00025

C FI.,CT 00026
DO 1000 I11,K FUJCT 00027

C FUNCT 0002
C SET UP CONSTANTS FUNCT 00029

TAU =SQRTCXI(I)*XICI) - EL2) FUNCT 00030
TALKM CK1BAR/"CHa)*TAU FUNCT 00031
____ K1BAr,*xiu) FUNCT 00032
IF(ABS(TAU) .LT.1 .OE-06) GO TO 25 PUIcT 00033
IIIETAU =(YMUBAR + 0.5)/TAU FUNCT 00034
7HETAL =(Y14.SAR-0.5)/TAU FUNaT 00035
GO TO 50 FIJCT 00036

25 CONT I we FU.*CT 00037
114CTAL =0.0 FUNCT 00038
7HETAU =0.0 PFtCT 00039

W) CONTINUJE FUNCT 00040
c FUNCT 00041

IF(IFLAG.EO.0) GO TO 100 FUNCT 00042
C FUNCT 00043
C I10GJINARY PART F'jCTy 00044

CXPN = -SINEP06) FUNCT 00045
EXPtM (EP(CACC$(EPCM SIti(EPOf)/(X(I)*YI(l)) FUNCT 00046
G0 TO 200 FUNCT D0047

C FUNCT 00048
C REAL PART FUNCT 00049

100 EXPN =COS(EPCW) FIUtCT 00050
ExPNW= (CC(EP04 + EPCW*SIN(EPCWI)/(XI (I)*XI (I)) FuNCT 00051

C FUNCT 00052
200 CG4I NU FUNCT 00053

CALL. BFUNC (TAt(M, A, N) FUNCT 00054

IF(EL. .EQ.0.0) GO TO 250 FUNCT 00055

IF(I.6T.1) C40TO 250 FUNCT 00056
IF(IUC.NE.3) GO TO 250 FUNCT 00057
CXJL. = ABS(EL) - XI(1) FUNCT 00058
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IF(ABSCEXL).T.1.GE-05) 00 TO 250 FK 05

SESSY =(EXPN*PIE)/E It UNCT 00060
250 CCWTINAF FUNCT 00061

SESSO A(I) PIJCT 00062
P-IR 0.0 FUNCT 00063
IF(t4UC.EQ.0(.IUC.EQ.2) GO TO 300 FUNCT 00064

c FUNCT 00065

c LEFT SIDE IS SOJWARY CCITIC4 FUNCT 00066
Ci P1E2 FUNCT 0006?

GO TO 400 FUNCT 00068

C FUNCT 00069
300 CoITImx FUNCT 00070)

IFABS(THETAU).GE.1 .W GOTO0350 FUNCT 00071
Ci ASIN(THETAU) PFUCT 00072
GO TO 400 FUNT 00073

350 CO4TIN4. FI.PCT 00074

C1 SIGI(PE2*TETAU) FUNCT 00075

C FUJCT 00076
400 CCWI N4.E FUNCT 00077

IF(IUC.LE.i) G0 TO 500 ptjCT 00078
C FUNCT 00079

C RIQ4T SICE IS DOCARY CCNDITICN FUNCT 00080
C2=-PIE2 FUNCT 00081

GO TO Go0 FUNCT 00082

c FUWT 00083
500 ccwrI ME FtCT 00084

IFCABS(THErAL).GE.1.0) GO TO 550 FUtCT 00085

C2=ASINCTHETAL) FUNCT 00086

GO TO Go0 FUNCT 00087
550 cowl X~& FXPCT 0008

C2=SIGI4CP1E2,7hETAL) PUNCT 00089

500 Cowl11&E FUNCT 00090

c FUNCT 00091

IF(IUC.EQ.3) GO TO 900 FUNCT 00092
IF (N .EQ. 1) GO TO 900 FUNCT 00093

c FUNCT 00094

SIGNX -1.0 FlM 00049

ft0 FUNCT 00096
FSIGN: 1.0 FUICT 00097

N:z (NWl)/2 FIJICT 00098
DO6O0 1R2,N FUNCT 0009
ml = R 1 FUNCT 00100

PSI1N PS104 * SIGNX FTlM 00050
PTERN:z PSIGWR FUNCT 00102
WMUN: STRN+ PTERi'(IR)*(SIN(2.0*R*CI) - 5N(2.0W*c2)) FUNCT 00103

SW0 CGNT I NU FUNCT 00104

c FWAT 00105

S00 CCwrMt FUOCT 00106
FXIC(I) s XPN *(BESSO(CI-C2) + STERN ) FUNCT 00107

Pxtw(1) 2 0.0 FUICT 00108

IF(EL2.EG.0.0) CO TO 1000 FIJ9CT 00109

FXIW(I) a EXPM*(BESSO*(C1-C2) + STERN ) FWlT 00110

C FUNCT 00111
1000 CCHTINA FUNCT 00112

RETU.RN FUWT 00113

END FUNET C3114
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SUBROUTINE BE. SL(2,A,NA BESSEL. 0000
DIMENSION A(), AV(150) BESSEL. 00013
REAL K12 BESSEL. 00014

C BESSEL 00015
C K12 - FUCTION OF X VALUE, MAC)H NME AND REDEUCE FREUENCY BESSEL. 00006
C A = EVALUATION OF TH BESSEL FUNCTION BESSEL. 00007
C WA - ORCE]R OF THE BES>SEL. FUINCTION TO BE EVALUATED3 BESSEL. 00008

C BESSEL. 00009

ALPHA 1.E-25 BESSEL. 00010
T = O A T I BESSEL 00011

BETA.00.8 BESSEL. 00012
l IK1-BETA) 76,7697B BESSEL 00013
¢8 CNTI N BESSEL 0O014
I +1ALF"L)?6,76,20 BESSEL 00015

AC2NTINUE BESSEL 00016

(2) = 0. BESSEL 00017

A(I) = 1 BESSEL 00018

GO TO 99 BESSEL 00019

20 SUM = 0. BESSEL 00020

K = 1.5A 12 A 1. BESSEL 00029

W I MA)o ,Kr) BESSEL 00022
1 = N 0 BESSEL 00023

AV(0 2) = 0.0 BESSEL 00024
AV(I+I ) ALFHA BESSEL 00025

30 AV9 = AV(I+1)tI, ./KI2-AV(1+2) BESSEL 00026
IF (I-1) 40, 4(, 50 BEZSEL M027

M0 IF (4(19(2)) 603, 70, 60 BESSEL. OCIMJL
MD SUM = SLIM + AVMI BESSE1. 00029

S1 =1-1 BESSEL 00030
GO TO 30 BESAEL. 00031

40 C = I.B2. UWAV(I)) DESSEL 00032
9 :IM BESSEL 00033
D)O90 II--NA,2 BESSEL 00034
AM1 = AV(1I) *, C BIEE. 00035
1 = I + I BESSEl. 00036
IF(l.EQ.50) GO TO 99 BCSAICA 003001

WO CaCT INUE BESSEL. 00037
99 caOrNT IN BESSEL. 00038

R£TURi N BESSEL. 00039

DC BESSEL 00040
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SUSRAWTIE RANGE(K2,t) RANGE 00002
REAt. K12 RANGE 00003

C RANGE 00O04
C CALCULATES THE RANGE CM THE VARIABLE N FCR SUBRCUTI E BESSL RANGE 00005

C RANGE 00006
C RANGE 00?
C K12 FUNCTt04 CF X VALUE, oACH NUMBER AND REDUCED RANGE 00008
C FREQUENCY RANGE 00009

C NA - CRDER CF THE BESSEL FUNCTICN TO BE EVALUATED RANGE 00010

C RANGE 00011

400 CcNTI NU RANGE 00012

C RANGE 00013

IF(K12- 0.01) 101,98,96 RANGE 00014

98 IF(K12- 3.00) 102,10299 RANGE 00015

99 IFr(t2-19.00) 103,103,100 RANGE 00016

100 GO TO 104 RANGE 0001?

C RANGE 00018

101 CcNTI NU RANGE 0009
M=4 RANGE 00020
RETURN RANGE 00021

102 CONTI NUE RANGE 00022
IW 3.0A12 +7.0 RANGE 00023

RETURN RANGE 00024

103 CCNTI NUE RANGE 00025

N%= 2.0*12 +7.0 RANGE 00026

RETURN RANGE 00027
104 CCTI NUE RAWGE 00028

M= (10.0/9.) KI12 + 29. RANGE 00029

RETU N R'NGE 00030
,D .ANGE 00031
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SUBROTINE( WWNC (Kt,XI ,FXcVIFLAGKIBAR,EL,YMUBAR,IUC,XMAO4,INhCVT) VFUNCT 00002
DIWNIC4 XI (256) ,FXIV(256) ,VT (2) VFUNCT 00003
REAL KIBAR VFUNCT 00004

C VFUNCT 00005
C THIS PROGRAM CALCULATES THE F'UNCT1Ct4 VALUES Or INTEGRATION VFUNCT 00006
C 7CR THE V COEMnCIETwS. VVlUNCT 00007
C WFUNCT 000038
C K - NUPIER OF VALUES TO CALCULATE VFUNCT 00009
C xt - VARIABLE ARRAY AT W4110 VALUES ARE CALCULATED. VFUI4ZT 00010

C FXIV - FUNCTlIOWL VALUES VFUICT 00011
C IFLAG, FLAG, INDICATING, REAL CR COMPLEX PART VFUNCT 00012
C IFUAG =0. REAL PART VVUIcT 00013
C =1, tMAGI~lRY PART VFUNCT 00014
C KI BAR -FUNCTION CR REDUCED FREQUENCY AMC 'A04 NUMER. VFUNCT 00015

C E. D ISTAN'CE OF RECEIVING BOX ABOVE SENDING PL.ANE. VVUNCT 00016
C YMUSAR - COCRDIIkTE HRilZCNTALLY OF PULSE SENDING PLANE. VFUJCT 00017

C l - FLAG, IND.ICATING, TYPE CF BOX CR EDGE CCHDITICN OF VFUL*CT 00018
C INTERVAL TO BE INTEGRATED. VFLICT 00019
C A*M- M~ACH MUER VF1U*CT 00020
C I M - ICICATCR TO CALCULATE VT TERMS VFUNCT 00021
C 0, 00 DONT CALCU.LATE VR*NCT 00022
C =1, CALCUL-ATE VFUNCT 00023

C VT - EXTRA TERMS CALCULATE AT THE LIMITS OF INTEGRATION VFUNCT 00024

C VdFUICT 00025
EPS = .OIE-434 VRJICT 00026

ELZ =EL*ELVF NCT 00027
DO 500 I=1.K VVUNICT 00028

C VFI*JCT 00029
C CALCULATE CONSTANTS VFUNCT 00030

EPd: K1BAR*XU (1) VFU9CT 00031
412 =X (I)*XI (I) VFUNCT 00032

FREWM =KIBAR/ftl VFUCT 00033
YMUP2 (YM(.SAR + 0.5)*(YM4JBAR 4 0.5) VVUNJCT 00034
YK.ue (YM4.SA - 0.5)*(YMUAR - 0.5) VFUNCT 00035

C VFI*CT 00036
IF(IFLAGP.Ea.0) GO TO 100 VFUNCT 00037

C VFUNCT 00038
C I'WGIWRY PART VV1*NCT 00039

OWPN z (EPoSCCS(EPOCfl-SIN(EP~li))/X12 BCSAICA X00O2
IF(IFt.EQ.l) EX(PNV = -SIN(EPO'4) BCSAICA 00003
GO TO 200 VF\*NZT 00042

C VP~fJCT 00043

C REAL PART VFUWhT 00044

100 EXPN =(CCS(EPf-WEP0-ftSIN(ECRW)/XI2 DCSAICA DOO0,4
IF(IIC.Ea.l) EXPN CC6CEP'Oon BCSAIrA 00005

C VF~j4T 00047

200 COW I NA % FUNCT 00048
Cl =0.0 VFIJNCT 00049
C2 =0. 0 VFJWT 00050
t7(IUC.Ee.1) rO, TO 300 VFUNCT 00051

C VV1.ACT 0005?

CIR zX12 - i'*Mi' - E2VFtZT 00053
IF(ABS(CIR).LT.EPS) F40 TO 3W0 VRM.,T 00054

Cl=SIN(FREQR*$QRT(ClR)) VFUIN(T 00055

C VFUR*T 00l05f)

3w0c CC'.T I & VFUW4T 0Y(jr ,?
IV(Ix.Ee.?) Go yo 400 VFW- T '',
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C VvFINCT 0059
CZ -XZ- YKe- EL2VICT 00060

IF (AS(C2R1.LT.EPS) GO0 TO 400 WUICT 00061
C2=S1N(FREQI9GQRT(C2R)) VFUNCT 0002

C VWIJNCT 00063

400 CONTI 4EX VFUNCT 000'4
FXIV(D = EXPt4 * (CI-C2) ICSAICA 0000
IF(IND.EQ.1) VT(1) =(EXPNV/XZ (l)) *(CI-C2) BCSAICA 0000?

Wo0 CcNT!44E VFUNCT 00067
RETURN WUI~cT 00068

END VFUNT 00069
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SUBROUTINE 5FUCCX,Ah,14) IUUC o00fl2
C IFUNC: 000(3
c X - ARWJCWT FO THE BESSEL. FUNCTION4 IFUNC 00004
C AV- EVALUATION OF DESSEL FUNCTION IFUNC 00005
c - VAX OIR OF BESSEL FUNCTION D3PNIZ 00006z

C DFUNC ocooT
/F4a ,ILES / WSWWPPNSPACNPTrP FILES 00002

IOJFSPMESC,IVPSC,GEC,WtFSCIAICSC FILES 00003
C004N/BESFW XI 8 5) A (5095) 3CSAICB 00006
D0W0NS10l AVQl) IUNC 00010

C RFUNC 00011
C FIM INTERVAL X IS IN DFLIC 00012

IVE.C.I(1 .~CXLEXI(5)GO TO SO BCSAICB 00007
E~s = I .0E-44 BFUNC 00014
I = I BFUNC 00015
IF CASS(X-XIB(I)) .LE. EPS*XID(I)) GO TO 150 B3RNC 00016
I= 5 BCSAICD 00008
IF (ADS(*-XIBCI)) .LE. EIPS*XIBCI)) GO TO 15) BP.*C 00)018
%WITE (WT6,9005) X,XIB(1) ,XIB(S) BCSAICB 00009

8)05 FRtAT ( 68H).** EARR - THE ARGMENT FOR A BESSEL FUNCTION Is air BRL*c 00020
10. RANGE. * 14HJARG&A4EN FII.6/14H LWE LIMIT F 11.6 IBFUtc 00021i
2 14 UPERLIMIT =F11.6) BFUNC 0002

CALL FLUSEM 8PLMC 00023
50 COW I NLx UFUNC 00024

1 = 2 BF1JC 00025
100 IP(x-XIB(I) 2m150,I25 SR*NC 00026
125 COWIIME DFUt*C 003027

1 = I+ I FUNC 00028
GO TO 100 BFUNC 00029

1IM CONTINUE B3PW 00030
C D1FIC 00031
C X EQUALS XIRCI) DO NT INTER~POLATE BSPUC 00032
C 3RUNC 00033

N: I FUNC 00034
too CaITIlKJ BFUNC 00035

AVCN) = A(N.I) BPIE. 000)3
fFCA(N.,I).EQ.0) GO TO0400 SFnPK OD037
N = N * I BFAC 00038
GO TO 160 BFLNg 00039

__O COW4I NU BFUNC 00040
DXX :X-XIB(I-fXD()-I(-1)) BFUNC 00041
N: = 8FUW 00042

300 CONT I' MA FUa. 00043
AV(M) = A(H.I-1) + CXX *(A(NI) - A(N1-1)) BFU9C 00044
IF(A(Nt.1.-1.EG.0.) GO TO 400 BF'.*C 00045
N:= 4 t BFUNC 00046
GO TO 300 BFUNC 00047

400 COW IIXC SFUNC 00048
RETURN BFUNC 00049

*FUNC 00050
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OVERLAY (AFIOX 1 ,5) INP9ftX 00002
PIRC&RAN N6NPMX "~IPex 00003

C 1JVPMBX 00004
C THIS SECTION CONJTROLS THE COMPUTATION OF BOX NORMAL .ASH NWFi4X 00005
C VALUES AND VELCITY POTENTIAL DIFFE.RENCES. THE NORM9AL XASH INiVPs0X 00006
C VALU.ES WAY BE PRINTED, BUT OTHERWISE ARE NOT SAVED. THE "PM18x 00007
C VELOCITY POTENTIAL DIFFEECES ARE PLACED 0N SCRATCH FILE N~dVPM4x 00008
C IVPSC, TWOC MATRICES PER MODE SHAPE N46NPeX 00009
C N6NPCX 00010

Co4.04 PKERNL(1640) NWVIX 00C011
C04PLEX PKERI4. N&fPt 00012

CMO ,'CO4TRL/ PREVEXOMAC4, TITLE(S), PRVGECI,PRVHCE,D!HW,DIHT, CCNTRL 00002
1 DEFAULT CCNTIRL 00003

LOGICAL PRVGEOM, PRV,4CCE,DIHW, rIHT, DEFAULT C04TIRL 00004
COWN0 /RCALW )WCH, IeES ,NTSLCP,WMVALS ,SPX=T,NIEG, CrCFI T, W0ELM 00002

1 EXAIC,SLSDV, PYWOM PRCLM 00003
LCIGICAL SMOHCDIEAC BVPLYWXC PROBLM 00004
C004N /GEO4TV/ COPLAN, I6UBrV, )GU~rV, MUar2, I6CN, W6URF, GECMTY 00002

1 B1 ,31BETA,BIS,BIBTAS,WUAX,W-AZ,PSIW, GCHTY 00003
2 MXEW, MBW, WBW, WBBW, P4YWW,W1fBSWWBqrBSW, GE0~tY 00004

3 1 XW,XCENTR GEC4Y 0005
LOGICAL COPLAN GE04TY 00006
C04MON /GE0Q / TLAX,TLZ.PSIT,MXBT,Kr8T, 'rBBT,V~eSTWBST, GEOe 00002

1 WfBBSTI*TIflBST,CAPL GEC2 0000M3
C00N / KERN/ ERR , MXKRN I PERN NPJRNj NPATh p NRIQEA KERN 00002

COMIMON/VAL /IKVAL,*WVAL(0)) XK(20~) KVAL 00002
C0604N /FILES/ NTS,Nt6,INTAPE,ItFSP,NtA.AIC,I6FAIC,NCUTP, F1 LES Dl00

I IFSP,CCIPS,IG~IE6C,WFSC!AICSC FI LES 00003
CON"4 /I~lXCNT/ CFLAICS 6rpAIC,WrG ,WrGtAF,WTSL,WTBL, ROX ICONtT 00002

I I%~C,FRAIC,SMO~CcECV,FW,RSW,FRVP, 1XCONT 00003

a PRBL,PRDCP,FRC#&tF,FrvG,&AC, tRSL,IRLW, RWFC4 BCSFRB 00011
MUIVALENCE (PRUN,FlRL% I CICOT 0000O5
LOWICAL CFLA IC, 06SPA IC, ,WrGE04, Wr G AF, WTSL, WBL, PRBOX , PRPA IC, ICCNT 00006

1 I ~SA IC PRWC RC FiAW, FR SWc(, c . f V P, vIRBL , PRs. SL I RW, lCCCN 0000?
2 FIR CP, FIR GAC , PIRI, FrLW, PR W~, FIRCM BCSFRB 00002
C04/TAPE1OV W3,6,LS,"I,I(20),NID,ITYPE,LS,L.,M,N, TAPEIO 00002

1 PARM(10) oIRR TAPEIO 00003

0D6ENIO4 IPARI(10) TAPEIO 0000D4
13W VALEC (PARM, IPARM) TA PEIO0 00005
CO0M / HODIEs SYM,SYMrT,MTYPEW~,I4TYPET MCDC04 00002
COI4CP4 /ARRAYS/ KBXCW,LBXW,LBOC,KBXCDT,LBXCVT,KJALHLJALPFI, ARRAYS 00002

1 KALPR,KKERLLAKER4.FRM,LN MI,KEVSL,KELFHI, ARRAYS 00003
2 L"MEE,KPNTSC, LPW4SD,KSDW, LSCW, KPNTI'W,LPNTCW# ARRAi S 00004

3 KD,LD,KTVPoLTVF' ARRAYS 00005
C004O /SA.W IsPW, 14%RD(1(), IOXc(1), IBM L(10),zLC (10) SAMPRW 00002
C064 /PA ICS / NiM, NTTK, WWT'Ko X'TK, PA IC (4, 50) PAICS 00002
INTEGOR PAIC PAICS 00003
D0lCP6IO4 WW( PAICS 00004

QWVALENCE (NWW,tA(1)) PAleS 00005
COMINC IWAICS/ YBAR,EL,,&AIC(2,5) NRCW,SLhPt WAICS 00002

I YBARLELL. $4AICL(2,50l,'RCI4L,SLFL,FSIOIF IW.AICS 00003
LOGICAL !!QFISURVL WUAICS 00004
COMMON /AICS / WVLo C (1640) tW(1 640) vV (1640) AICS 00002
COMPLEX C, we V AICS 00003

CQ.FNI (IMOCES) ,YVP(LTVP) ,TEXLC(LTVP) DELTAP 00002

COMMON /DEL TA P/ DEL PHI (1080) T VP (2 50) , TE XL C (2 50) FE XLOC (2 50) , DELTAP 00003
I IPN'TRI(2,tOO) ,NPNTRS, IOVLAP CELTAP 00004
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CMLXCFIP4I, TVP M0TAP000

CO4PLCX ( 9 ~ i~ LHMLS ET4AH 00003
DIMNSON DE S;.( ,50,EM0)) FTNITOTL SELA 00002

C Q~ VALECE D LP S), DES)LI 2SW I4ELT 00003
c ARAYS ELPH AM EFSLARE 8LTA 00004

C B(DCW EtALCDCTO GIVE A 2LBCO UOLSOID2 SECION DESA 0000
DIDOSIN TPX (150XtMXB) FTIXC 00003

C QTAEC TPTF)(IIIIX FTN1)93 0003
C0*4ON/ g4 (2, ItW6) sIPNTW,NRU(1?) , NS(I2, ),I0RO8) "SHES4 00034

C CPE EMU, WLSt 4XE 0003
C004N /LROS / tROTSD25) ENSUD(26MX INNPTstTL S 003

COWLE4 ENUB S'"SH 00002

LCIICAL IStC~ UE FC BON WNG A TAIL46F~ BO CCIDCS BXCEK 00003
LC.CL iOi INNPWX 00038
mu AL4 (O4ECKF( ,N0GtNTW.,R4S tLTS(2Wjk) "4PW4X 00039
0IEBIc TIt3NPI4MX 00040
CC6C /RO /~i4C0 LR AROT IO N6NPMX 00046

EQUI VALENCE (0FARK*I,N ASt44) NW4PIX 00032

LCMICAL 04XIT9 RANCU3, MQi,H)~rT N4NPWX 00043
DATA TVFX / SM* - nr000U3T777D FTNXI 00054
DATA HM6IT,RAM0C(1, MWDM~ / .F.,.F.s.F.s.F. / MNWX 00044
D~ATA XIITX / 2* 377040'" C- B /00 FTNX1 00055

C INPI4WX 00047
C NPI4X 00048

PSIIDIF =PSIT - PSIW "W4X 000349
IP9ETLS, LPNT5D tN1'&I4x 00050

LIKs=LStw N6FsCX 00051
IROT ut +6~V '6LBCN INVPMX 00052
NTVP (.rBSW. + WBST) NNPteX 00053
PAR4(2) =l bt NPY4X 00054

PAWW3)= W4 4P9wx 00055
IPARK4(4i = W4CCES ?NvP9EX DOC5E.

c ?NP94X 0005?
c NWV*EX 0058

REWI M I GECC bNex 00059
REWIND W-XESC I4NP4X 00060
REWND IVPSC "&PI4X 00061

c NWVP94X 00062
"4V =)VAL(IKVAL) "&1Pax 00063

c tMdPg4X 00064

C READ GECERIC IWFCRV4ATION NWPW.X 00065
C WING BOXCODES "MPt4x 00066

kWRY =9*4BOX CCES wpAetx 00067
CALL RDINIT NWVNP'4X 00068
ITYPE 5HMIXED NPtQIX 00069
K =LBX(CCW t&NFHDx 00070
CALL FtEACM)( (IG(fC6C- M)iD, *F.o NFS,NllSLS, NK, K, NI.D ITYFK, MANFMBX 00071
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LA IS- IB0XW. H,N, PARN, IRR) NPmB ( W072IF (IRe -NE. 0) 40 To 910) 
MNPIX 00073MasUs "q 
PNPt4) 00074IF (NSURP .EQ. I OR. CCPLAN) GO TO 20 
P&1IIP9X 00075

C ~Ni0ilX 00081

MXARY IOTAI COES 6#MNYf 0008
CALL DINI N61PMsX 00083

SUTzM)MES + 2 - IXBST 
NVieX 00084C =SUBSCR IPT FQ 1BOX TO CET TA IL CCCrS '.NPeCX 00085C 
N4&AWX 0008683 CONTINUE~ 
*NV~X 000387WIARRY I0H FEXLOC 
INPX 00088CALL RLINIT 
'4fFqeX 00089ITYPE z- SMI)Xfl 
INFtX 00090CALL REAt"tXCIGEC6,-, Wn,. WFS,46,LS, 1, NI:),ID, ITYPE, I".APrqX 00091I L%. FVX.C. M,N, FARM, MRR) 
"4NF)C 00092IF (1PJR N~E. 0) GO TO 910 
NWPI.( 00093C 

N6%14CX 00094WARY =10H~ TE)LC 
NPOX 00095CALL ADINIT 
NFPX 000)96ITYPE :; 9MIXED 

M4.VR43 00097CALL RE-A,4X(IGECSC, MXD-. WSNS t#R, 1, NIDIID., [TYPE, "'Mfcx 000J98I LRS, TEIVXO, M,N, rARM, JRR) 
W4.AFX 00099IF (IRR NE. ) GO TO 910 
NfR4BX 00100WC(M W~. 1) GO TO 930 ~NM-X 00101C 

t4JVFIx 00102IF (PSIW NE. 0 .AM. DIHW4 GO TO 30 INPX 00103IF (I SMLW .INE. 0) GO TO 30 
N6NPHX 001C4IF (NSURF Eo~. 1) GO TO040 
mwAfqplx 00105IF (CAPL NE. 0) GO TO 30 

"&PWeX 00106IF (PSIDIF WH. 0) WO TO 30 
"PWF~X 00107IF (PSIT NEC. 0 .AM. DINT) GO TO030 NW4IWx 00108WO TO 40 
NPWX 00109C 

NAN~ex 00110C READ THE ARRAY OF AIC TABLE ,F CCNTENTS IbP94X 0011130 CONTINUE 
N4ftPOX 00112kARW = 9HSPAT. TC 
"'~PtWX 00113CALL. RDINIT 
"~bPWX 00114

*6 = 2 NPIWX 00115K x4 
"4PFWX 00116CALL READH X (IGEOCc, MXED, F7., WFS.NMS,LS. W, K, NID,JD, ITYPE, ""v~~X 00117a LAS, PAIJCP M,N, PAP4q, IRR ) wvptex 00118IF (IRf NHE. 0) GO TO 910 
"Pe 0011900 351 =1,4 

MA'PI4 00120PW(I) z IPAR(+2) 
"tesx D01213S CONTINUE 

tNptx 0012240 CONTINUEt 
'"t.X 00123RNI M ZGEcSc 
N6NPWX 00124C 
WPNBX OOPS?C GCT "O(TER ARRAY FCR "WLES 

N6NP1JX 00126CALL ADINIT 
R.NFMrX 0012?
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CALL READMIC(MOCESCo 4)Ro~C.F.v NFS,NMSoLSf NMR 2. NID,I!D, ITYPE, fN&iPMX 00129
1 LRqSo IPNTRM, M,N. PARM, IR.R) tAEVPMBX 00130
IF (IRR WP. 0) GO TO 912 N60V PW X 00131
IF (M . NE. 2) GO0TO931 "Floe 6X 00132
NP~WTRS zN WtjPMX 00133
IYLAP = PAR14C3) N6PMBX 00134

C tovLAP =&43 NUBE F RCII6 TO ALLOI4 FCR TAIL OfERLAP (TAIL OLY) N6NPMBX 00135
C NI4TRs= TOTAL NER CF RC6& tN BOTHI SURFACES, + I N6N4PMBX 00136
C (INLUDES OJEMLAP IF SPATIAL) N4PMX 00137
c PNPMBX 00138
c SET UP POINTrER ARKAY FOR UN6SDIVICED DO~SHES !NNSX 00139

IP = I NWFI4X 00140
Wins = MBW N9MVACX 00141
IF (CCSLAN) WBB = MA))(WBS,WBBT) NPMBX 00142
W8BS WBB*tZUBCV N6NPMBX 00143
903B: M)mBW N4FMX 00144
IF (C(YPLAN) MNqB = MiqT ?4EVFMEX 00145
CAU.. PC4WR( I,MXBB,WBB, *F., .T., IBCXW,LBXCrDl, LPNrDW,1, NPWX 00146

I IP, IPNTDLdI 14NF1X 00147
Mwa Wow NlAPMX 00148
IF (COPLAN) MXB3 = M* T NPWX 00149

WB=WBW N94BX 00150
IF(CC4..AN) WB =WBT N61VPMX 00151
ICM.APN =0 INH4 MX 0052
IF (NIURF .EL. I .CR. COPAN) GO TO 50 INPMBX 00153
MXB = M)(BT NP4NRSX 00154
I~eUT =(IXT-IX(8W)/N6UDV + 1 4PMBX 00155
IP = 1(DW. 1 I NNPMBX 00156
IPNT =IPN'TDWC,IP) tNPMBX 00157
CALL POINTR(XBLIT, M)(T-1x~uT+1, WBBT. .F.,.T., IPCM.I(ISLJBT,I), mw.NFIX 00158

I LBXCIDW,LPNTrW. IPNqT, IP, IPNTMW "*NFYX 00159
IF (WO(BW .GE. I2(BUT) JO&LAPN =M2(BBW - 12(8LIT + I ?4JSAOX 0016)

3 CCNT I NU N6PMBX 00161
C NWVPMBX 00162
C LOOP ON4 W-CE SHAPES INWPMBX 00163

D 00 I14CE = ,tb4MES N6NPHEX 00164
C N6NPMBX 00165
C ZERO OJT THE D~wt"SH AMt VELOCITY POTENTIAL ARRAYS N6NP'-Bx 00166

UM =4 I PNVW(, I P) - 1 ?NPYEX 00167
DO 80 1 I,LIN N6NPBX 00168
ENRU(I) X!NIT N6VPtf~ 00169
EML3(I) XINIT lNF94.B, 00170

80 CONTl& I*NNPMBX 00171
L104 IPNTRH(INWRS) - I lNPMX 001,'2
DOSS=! #,LIM NPM4x 00173
DMI it) = 0.,0.) lNWPMBX 00174

85 CONT I NU tNNPMB 00175
C I"Poex 00176
C l6NPM4x 00177
c READ I N "WCE SHAPE NANPMBX 00078

CALL 101141T lNPM4x 00179
WRY IO*CCE SHAPE NWPM2( 00180

ITYPE =44IREAL N6N~PIE3X 00181
CALL (nEAVHX(MM(ESC, ,4~(,.F., WSt4SLS, NW, 2t NID. ID, ITYPE, lNPMBX 00182

I LAS, DEFSL, MNH PARM, JRR) MNF*M4X 00183
IF (IRR NE,. 0) C-O TO 912 MNA~visBX 00184

Ir (m Wl. 2) Co To 931 NWVFMB8X 00185
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C MNp9Ex 0016
c C04P'JTE DO.*~SHES AND VELOCITY POTENTIALS 7CR ONE MODE NWfP94X 00187

CALL VELPOT ( IBC*X,LBXCDW, PA I..(IPAERN)o PKERMs .T., DIHWM "4.NP9x 0018
C OPTIONAL PRINT OF NCRIAL ASHES lMVPISX 00189

IF ( .lE0T. (CHECKPR .CR. PRl&O ) 00 TO 90 mw4fx 00190
IF (N6S0BV M. 1) C4O TO 8? I&NPIX 00191
IF (.l4X. O4ECKPR) GO TOP 87 tPWX 00192
TITLM1 = WHEN SUSDIVt *ftPoeX 00193
TITL(2) = 0NHED, UPE NP$GX 00194
TITL(31, =ION, PARTIAL mp&P4x 00195
IF (IPNTIN .LT. IPNTOT) GO TO 86 *NdPM.Y 00196
CALL PRINTR(TITL,IMCCE,EN6SDv2, Is IPl4TtN-1. WBBSIPNTSD) NWft~x 00197
GO TO 6? NbNPWSX 00196

66 CONTINU lM .PISx 00199
CALL PRINTR(TITL, IHCE,EMGI.8,2, IPTOr, IPNTUS-1,WBBDS, IP SD) NWNPIX 00200
CALL PRINTR(TIT#IMMcE,ES~lD,2, 1, IPNTIH-1, WBBS$IPNTSD) ?NPIX 00201

e? CON4TINUE N&NPISX 00202
TITLCI) =IOH%4Nr UPM "&NWX 00203
TITL (2) =ION SURFACE N 14.NPeX 00204
TTLM3 = 1HCRl'AL WSH k&NPIX 0025
IF (COPLAN) TITL(1 = 10 WING/TA tNl.6X 0026
IF (CCELAK) TITL(2) =IONIL UPPER N Nwp96x 0020
CALL PRINTR( TMT,IMME# ENfiLS,1, 1.MNMB,WBB, IPWMAW "bPlex 00208
IF (.N. COPLAW4 TITL(1= IONWIdNG LOAM~ NWPRX 00209
IF ( COCRAN) TIfL.(2) =IONIL LA N INFP4X 00210
CALL FRINTR( TITL,I=Et ELS,1, 1,MXBDWBB* IPNTL4W) I4N9x 00211

c I4#dP*X 00212
90 CONTImJ mw lfy9x 00213

IF (NBURF .EQ. I .CR. CCS'LAN) GOTO0140 MAPMX5 00214
C N6NPSX 00215
C DETERMNIE W41CH WING SURFACE CCHTRIBUTES TO 'f4E TAIL. lNPW4 0021

IF (CAPL AGT. 0W GO TO 130 lN9x 0021?
IF (CAPL .EQ. 0 .AND. PSIDIF GT. 0 ) GO TO 130 l"P4X 00218

C TWE LWE WING SURFACE CONTRIBUITES TO THE TAIL NWP*X 00219
LIN =IFNTDW1;MN38W*l) - I N6N"X 0022
DO 12D I =I LMW lNPkS 00221
DRUSMI) ENRL.SMI NPMX 00222

120 CONTINU&E "&NIx UM23
C lNftRGX 00224
C CCI4PIUE THE TAIL NCRPL 'ASHES AND VELOCITY POTENTIALS NPWX 00225

130 COWTII. NUE MW"E 00226
CALL VLP~ ( IlOW.(ISUFT,1)oLBXCL4W PACMW(IFKRN)o PKERNL, "NleK 00227

1 .0. DINT) "~fPleE 00228
C OFTIONAL PRINT OF NCR44L ASHES mwFeE 00229

If ( AMCN (CHECKPR XR. PRNM4 ) GO TO 135 mw&Nx 00230
I7 (NSDV .CQ. I CR. .tCT. CHECKPR) GO TO 133 t&N4x 00231
TITLMI a WHNEN SUBDIVI M.Np6x 00232
TITLW2 a lOHOED UPM w WP2 035
TITLO() a I0H, PARTIAL Iwmex 00234
1f CIPWIN LT. IPWOl WO TO 131 9&ft4 00235
CALL P~tWTR(TITLIMtEN6lUSL0t to IPIN-TIj WBBS#IPISD) t6NP"K 00234
GO TO 133 *Nke 00237

1131 CONTIM.C wVw4W C423
CALL PRINTR(TITL,IN00CStD,t,IP4T~,I!WOlA-.WBS,IPWSD$ "ft9x 00239
CALL PRIWTRCTIT1.,IMC[CNSUBD,2@ to IPNTIN1I, WBB$,IpTsD) "4PC4% 00240

133 CONTINUE NkWP$GX 00241
TITLU) a tOHTAIL UPPER lN~pNOX 0024?
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CALL PRINTR( TITLP4CCE, EMWA,1, IX3UT,MXBT,MfVBPT, WWdPMBX 00243
1 P9TW(,10&LAK 1) ) NWPMX 00244

TITICI) = IWITAIL LOPFER I*NPMBX 00245
CAU,. PRIWRT( TiTL,IMMCE, E1RLS,1, IXBUJT9HXDT,MYB'DT, M&fPMBX 00246

1 !PM9Tr.W(l ,IvPNt + 1) ) 4(#PMBX 00247
135 COfIJ NWV.PMBX 00248

C tfNPMBX 00249
C W4ITE ThE RESkXTS C4 SCRATCH FILE, NFI4X 00250

!40 C04TIN4JE INP9X 00251
PARaIed() = ?WPK&IMX 00252
00210 1 = 1,4 N&IJPMBX 00253

210 PARI4CI) =PARW#.JC) lMPMBX 00254
C N6NR4X W0255
C xx WR1TE DELTA lHi4!3, TE)4PCJRARILY AS A REAL MAWTRIX, WETETf0 XX MJ/PMEX 00256

= :2 MWNPIX 0025'
rfY PE 4hREAL ?&NPMBX 00258

N:= IPN R(l,M~f+CWLAP+l) - I ?N%PMX 00259
CALL WATENX(IVPSC, .F., .F., WfS,SVS,LSv N~L%& 2, ID, DELPHI, "'PW)X 00260

I ITYPEt M,N,PARt4, IRR) tM4NBX 00251
IF (I%-R NEC. 0) GO TO 920 tNP'X 00262

C NVPHBX 00263
M = 2 NWIPMBX 00264
IN =NTVP NWREMX 00265
CALL %ATE4X(lVPSC, *F.9 .F., WFS,"4,,LS, "s L06, 2, ID, TVP, *NdVRX 002666

I ITYPE. gNNFARM, IFRR) ,WP,.X rG26
IF (IRe N~E. 0) GO TO 920 INPMBX 00268

C N~lWGX 00269
IF c.NrCr. PRVF- GO TO 230 WMVPABX 00270
TITL(1) = SH WTING INPMBX 00271
TiTLC2) =ICHVELCCITY P t4,fPMEX 00272
TITL (3) = G4OTENTIALS NNPMX 00273
M = oXw "MPheX 00274
IF G.N. COPAN) GO TO 220 N&ft~tX 00275
TIrLGi) = 1HWNG/TAIL t~NPO.X 00276
14 tV'RS - 1 *NtH4X 0027?

22 CALL FIN~TR( TITI, IMCLE, DELPI,1, 1,11. WSY, IPRM) 1"bPMBX 00278
IF (MUR9F .EQ. I .CR COPLAN) GO TO 230 "4NMBX 00279
TITL(1) = eii TAIL NlNR4X 00280
CALL PRtWT'R( TITLs IMC*CEo DQ.IFI, to I)GEUT,P4XBT, MYBT, NPMBX 00281

1 IP4RN6IM.11))PtIBX 00?22
230 CC4T I N4 9NIPMX 00283

C ARE SAMPLE bASHES DESIRED - 6NPMBX 00284
IF (NGLRF .,E. 2 CR~. ISHPI.W .EQ. 0) GO TO 500 N6NPMBX 00285

C YEi. IS SAIWLE %ASH IWINTCUIT DESIRED *NJPWEX 00236
I F (. W. (F%'. .CR. PRSW) ) GO TO 500 *Nptex 00287

C LOOP 04 04tRDS, FCR WICi SAM E-bASH IS DESIRED "4fPex 00288
DO 3W JQL'.IC =I 1I SPLW "*PMBX 00289
JT = 10+(A0(JCHRC) N6NeX 00290
IFRST : J0CiC(JCHRD) N6NPMBX 00291
ILAST 190IQ.(JO4RD) t"fPMBX 00292
CALL 4MPLW( IBOXWLBXCDW,J0iP.0JTIFr4ST,ILAST) M&NPMBX W0293

300 CCI4Tlt.3c NA6dPWX 00294

C NWVPMBX 0029 5
900 CG(TP4Lx lNtPWX 00296

C ENID CF LOOP ON MODE SHAPES, FRC4 STATEMENT 50* "4PMBX 00297
C N6NPI.Cx 00?98

RETURN "PIF~mx 002993
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U "PW -ww

C DIA('4C8TICS - ALL CALL FLUSHWAX000

C READIMI FRCN3 SCRATCH FILE mwpk'x 00303
910 CO%4T1I1WE WPe004

WITE (NTG,9100) !GrYZ6C im 000
co TO 950wplO 00

912 CONTIMEWN&X000
KITE (NY6,9120) 4CCEBC N~e 00
IGO TO 950 NtWPMBX 00W09

9p-o CCrit4. RX mOx 00310
C WRITIND 04 SCRATCH FILE t~fplex 00311

%A~ITE (NTG:9200) IVFsC t&NPMBX 00312
GO TO 952 N6NP?8x 003i3

c 'CQRRECT DIMElN5I0NS READ WWVP06X 00314
AwCNTIU *NAIW 00315

1IF (MWW &PI4X 00316
GO0 TO 932 NN~fX 00317

C3 1R= 2 mW.Pi4X CE318

232URTE MGM=900 IR NWAWiX 0324
IF (M)RD) GO0 TO 960 'WIMBX 00325
GO TO 962 kI4F'4x 00,326

C ERRCR DTECTED REALING A MATRIX 4AIREX 003272
952 COWP I t4 NPHBX 00328

K!ITE (WT6,9500) IRi ~4WVPYX 00329
IF (WW(D~) G T960 IbAIF*6X 0035

GO TO 962 gN14X 00326
C E'ARI DEECTE ITIN A ARX 6P 00333

95 CO4T I RE MW.NWX 00328

IRITE (NT6,9520) IR- "PMBlX 003379
IF( )GO TO 96 N4NPMBX 00330
W6 ITE (NT6,9630) MARRYD2 N6N.FWX 00339
GO TO 9W62922 PAN4PAM 4IPX 00332

WRITE (N76,9600) NWPMBIfFlX 00345
964 ITE (td6,9W4) PAE,PAH N6PNBX 0032

KRITE (W6,9614) WtARRY R,0 N64Ft4X 0033
GO0 TO 990 NWfPMBX 00344

9W WTE (6*960) I~l),D(2NfMBX 00345

990 E C0 T 6,62) &,M N64PHX 00346
9" ITE (WS,9640) I tPE4, NPMBX 00347

C oIE(6960 UR 1&fFB 00348
CALLO 9LWH tNIPMX 00349

C I&4eX 0035
99 DJAG~wTI "CMT &Poex 00351

9100 VCRM TGm0 EMR'HL EDIGCCCh CAT6FL AONPMBX 00342
c 4N** Pwx 00348s

9100 FCRMATC4HO*** ERRCR %41LE READING GCEMTR SQT ILE. AI, NP42X 0035'.

I 4H **) N&WVPMGX 00355
9200 7CRMAY(51H**4 ERRCR W4~LE WiITING, VEL(XI rY POTENTIAL SCU1TC4 Wypt.fx 00356
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I EN FILE ,AIG, 4M4 ***)I MX 00357
9300 PCRbVAT (1ID, 484*** VIATRIX READ ERRCR. THE M DIME-MICt SI4C1.D NWfPIX 00358

1 414 BE 412, 4H4 ***) NIft94BX 00359
9500 FCRTCIGM * ER(C CCCE 915, 2814 WIHLE READPt4 THE FQIL0ING I*NPIEX 00360

I It"4 MUhIX *** ) "PWX 00361
9520 FCR4%T(I840.* ERR( CCCE ,15, 28M4 W4ILE WIRTING, rHE FCL'.CWING INPMBX 00362

1 SIM VIATRIX 6** ) NwpIex 00363
9600 PCrMAT ( SX.#04TRIX ID0 *,IOAlO f (20X.IUAIO) )tNPI4X 00364
9614 FCRVAT( SX,22HMA7RIX 1INDEX (MMNE) =.15,24 (A10,IH) twpte~Ix 00365

1 SX,334LEVaI I&3'S READ (CR WITTEN) =Ce2H (t C2,HIN) FTNXI 00056
9Mo PC5MAT ( SX.0ATRIX ID =*. AIO, 110 ) NWfPM.6X 00367
96; ; CRMAT ( SX,IiHFARAmETERS, UitEII.3 /IOX, 9W4INrEGER), 17,9111) ?'NIMDX 00368
9624 PCRMAT ( SX,1ISFILE SP-ACIW = .13, 1914, MARIX SPACINQe =13 ) dvbFMX 00369
9630 FCRMAT ( SX,AIO,21H ARRAY %.AS BEIN~G USED ) MNPteX 00370
9640 FCRMAT( SX,*I'ATRIX T VPE - *,AIO, *, DIMNSICNME (*14,* X*,14,*)*) mwpWY~ 00371
9900 FCiHAT (5"*** ER(T% OCRED CURIWY VELOCITY ParENTIAL CALCULAT 1~NPMX 0037?

1 81410 *N MWNwBX 00373
c N6NPMBX 00 S74

___ MN6NwX 00375
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SLBRC1TINE VELPO)TCIBOX.LBXCD, PKERNLoSKOEt9., WING, DIM4S) vapor 00002
C VELPOT 00003

C VELP~yr 1S CALLED OWE FOR EACH MCCC TO COM4PUTE WOOML ASH4ES VELPOT 00004
C AND VELCITY POTENTIALS V*CR THAT "ODE. VELPOT 00005
C vELPOT 00006
C IB0K =3BO CODES 7CR THE SURrACE VEI.PoT 0000?
C LBXCD =3BO COVE ARRAY RoP DIMENSIONI VELPOT 00008
C PKER4. = ARRAY CON4TAINING. C(NU.,O,) VELPOTr 00009
C SKERW = ARRAY CON4TAINING SLBCIVITrED C(IAJ,I.),G) VELPOT 00010
C %d NG =LOGICAL, .7. 7CR WING 10R CCRA14%R. .F. FCR TAIL VELPOT 00011
C DIMS =LOGICAL, .T. TO INCLUDE tZ94CRAL EFFECTS, .. TO VELPOT 00012
C IGOE, FOR WINWNG CTAIL/TAIL; VL POT 0013
C VEXPOT 00014

DIME"NIONI IB0K(LBXCD,1)t MCODEMS VELo 00015
COMPEi.X P4KERNLU), SKERNLU) VELWK 030016
LOICAL WING,1.4S VELPOT 00017

C VELPOT 00018
C cuTurs - VELPOT 00019
C DELP141 DELTA PIl (VELOCITY POTENTIAL) ARRAY VELO 00020
C VLP~ 00021
C Cc-O4C PARAMETER~S LSED VELPOr 00022

C NSLOV = NMBEER OFSLsWDIVISICN'5 VELPOT 0(()23
C BI = BO LENGTH VELPCr 00024
C 915 = SUBDIVIrEc Box LENGTH VELPOT 00025
C VELPOT 00026

Z04CN /FILES / NT5,NG,IW4APE,INFS1 K"-LAIC,NA4C,N0UJTP, FILES tXO2
I IaQESPMCCESC,IVPSC,IGECSC,IWTFSCIAICSC FILES 00003

COMMON /ARRAYS/ KBXCtV4,LBXCDWt.BOXC,KBXCDT,LBXCDT,KJALRHLJALFH, ARRAYS 00002
1 KALR4A KKE~t4. *LKER~PI. lTRM, L'NtRM, ,tEVSL ,KELFHI, ARRAYS 00003
2 L.MCES , K~rPNTSD,r- SDW, LSCW, KPWDW, LPLW, ARRAYS 00004
3 KDW,t-LDW, KTJP, LTVP ARRAYS 00005

C04CN o'CtO4TY/ CCEFLAN, Nt6UlBDV, XSUBDV, NSUBD2, NSUCCN, t-,;LRF, G EOMTY 00002
1 81,B18ETA81SBTAS,WAX,W-.AZPSIW, GECmTY 00003
2 MV~wW MX>BWWMBWWBBW, MXBSWWMBSWWDYB$W, GECMTY 00004

3 IXBW. YCEN1R GECHTY 0005
LOGICAL CCVLAN GECRTY 00C6
coN /Gcoe / TLAXTLA~2P.9T,M)T4IBT,YBBT,MXBST,WBSTI GECtQ 00002

I frDBSTIXDT, I)S7, CA L coe 0000
C0M4H/ MCC'ES/ SYM,SY~fT.KrYI~W.MTYFET MCCC 00002

C VEI.Por 00032
C011MON hIUAICS/ YBARD,MtAIC(2,5l),MCk6,SLRF, KtAICS 000012

I YBARLpElLLo "I*CL(2950)dROALoSLJRFL,PSID!F W4A ICS 0000)3
LOGICAL S&MF,SLrL M'AICS 00004
COMMON/AICS / WVL C Q 640) jW(16W.) ,V U1640) #41CS 00002

COEIU". C, W, v AICS 0003
C DEL PH I (LHCFS), ITVP (LTVP) I TDXOLTV13) DELTAP MOM0

CMM0 /0METs1P/ f)ELPiuI(10C). TVP(250)o TE)Q.CC(250), FEXLOC(250), DELTAP 00003
1 IPNlRN~2,100l),NPTRS* ICM.AP rELTAP 00004

CCMKLCX DmPKI I TVp DEL1!AP 00005
C 0tVSL(2oLMWlES) DELTAP 00005

MMENSION DE*SL2,000c) DELTAP 00007
IUJIVALENCE (OMNPI4I8I DEFSL) DEL-TAP 00008

C AMAYt DELPHI AND DEFSL ARE DEL-TAP 0000
ir EUTVALEICED TO GIVE A 2 .1C4 U9-0VKLAPPED SECTION DELTAP 000l10

Co94C4 /ASHES/ I PNTt'W(2. 100) ,EMUS (12?5), LlRLS(12?3)IMNAPN I4SI4ES 00002

CC44PLEX EMRUS, EM4LS "4SEES 00003
C#CNWN /S5A"SH/ XI'WT042.50). ENSUC2600). IPN!IN,IPNTYTIFNTLS SNAiSH1 00002
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c I P NTSD (LPNTSD),9 ESUBD (24'LSCW) 5t65I4 000W~
COMPLEX E£)18D SNWI4 00004rC I3lYtW(L3XCDW, LOK) 9 WERE LBOKC =LSCHDS/20 3XCDES 00002
COMMON4 /BXCUES ID0XW(15,S) VZ1DES 00003

C Il0KW IS USED 7CR BOYf WING AND TAIL ICX CCCES SXCDES 00004
C04()d /4ECKPR/ DPCRCOPMICRACCrGPoMFi-FP CHECKPR 00002
LOGICAL DPPCPR* GECCFR MC~h AICCPR,NkSCFR, SMPR, GArCPR CHECKPR 000J03
EQUIVALENCE (CHECKP~tNI*BCFR) VEPOr 00040
LM'ICAL 04ECKPR VaELOr 00041

C VELPOT 00042
C04PLEX AZERO, DELPH, 4EFAotE.PH,DELPHC, B, SDELICCEV VELPOT 00043
COMPLEX ELU(50),ELL(0),ELW(5),EWR.LW(5O), DIPIIL(50) vELPOT 00044
CO4ILEX ENDIF, ENSU~i4 ENSRU6,ENSRLS VELPOr 00045
C04PLEX E8D(2) VELPOT 00046
EQUIVALENCE (ENISRUS,ENSBD(1),, (E?'GRLS,ENSDD(2)) VELPOT 00047

C VEL POr 00048
LOGICAL CRC1W, FR(3m1. LRC1E, CBCX, FBOX, LECE, SUBCFV VELPOT 00049
LOGICAL FULLBX(50) yELpo1 00050
INETEGER~ W.ETT,RWTvLWlr VELpoT 00051
C04FEX XI NI T FTNX1 00057
DIMENIO4 XINITX(2) FTNXI 00058
EQUIVALENCE (XTNIrOCiNI1O FrNXcl 00059
DATA WW4,TToRWT,LWr /1,2,3,4/ VELPOT 00052

C THESE VALUES MAY BZ MODIFIED BY ACTUAL PAIC- ARRAYS READ IN VV' POT 00053
DATA X14TX / 2* 377C400000000000000011/ FTNX1 000F0

C VELPOT 000J56
c SET COSTAN'TS VELPIOT 000S7
C 140 SIUE1VICEr SUBSCRIPT CF FIRST PANFCFM CCtJRG. POINT VEL POT 00058
C 14$S SUB.SCRIPT CF FIRST ft.AINF('M SUBSDIVIDED BCX VELP7T 00059
C IXBU = UKUEDVIDED SUBSCRIPT CF FIRST PLAci:RM CCfuma. Fr. VLPOT 00060
C e =D NJ43ER OF L*6LEDIVIDED CHC(RDS TO COiGIDER, INLUDING VELPOT 00061
C DIAPHR.AGM VELPOT 00062
C WOBS =4.54ER CF SBDI VI DED CHCRDS TO C01 DER, I NCL. DIAFP1. "ELPoT 00063
C m =LAST '*GLPBDIVICED RCW TO CCU61DCE VELPOT 00064
C W)3S = LAST SUBDIVIDED R04 TO CCSI DER (TO LAST CCI4TRCL PNT) VELPOT 00065

IF 04 NG) GO TO 810 VELPaT CjO,66
ICM.P = IOV.AP VELPOT 00067
J0PN =ICIVLAPN VELPOTr 00068
PSIS = SIT VELPOi 00069
IX4 ~IXT VELPOT 00070
145 IXBST vELPOT 00071
140U =(14BT - 14W)/ELSUBV + I VELPOT 000)7?
W5WED MBT VELPOT 00073
WEBS = WOBST VELPOt 00074
SYNTY =SYNT VEL Pat 00075
GO TO 90 VELPOT 00076

00 CONINUE.~ VQ.POT 00077
ICM..P z0 VELPqV; 000?8

1o&pN: = avELPOT 00079
PSI$ P51W VELPOT 00080
Vs3 x 1~w VELPCrr 0"l8

145S x I VELPOTr 00082
140U t I VELPOT 000)83
SYNTI z SYM VELPOT 00084
If (CYPLAN AND NSL5RF EaQ. 2) GO TOSS VELPOT 00085
W58 z BW~o VELPOT 00086
WBse zWElsH VELPOT 00058?
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W wB10mw 'VELPOT CO0W
W*S = Nm)-1)*4SDV + I)MW VELPOT 00069
NXB$ x l#AI(MM1S,M)0SW) VE.POT 003090
GO TO t00 wjELOf 00091

85 CONTIU vELPOr 00092
W56= 03(WBW.WBBT) VELPOT 00093

WrIBS = NA)GCWBSWoWBfST) Vn..POr 00094

90 ~ CO IIS SLDVDD O NTH IS REC H VELPCOr 000
HXB =4XBTVELPOr 0006

C DS VELPOT 0009

IF813 V EQ 1)S VELPOT 0010

PSS1 PSW+B.1 VELPOr 0011
00105P CO (PSI3B2I VEL~ 001i2

DRIA= I (0.,0) VELPa! 00113
CPSI) CO(0.,0.) VELPOT 00106
SPLI) SI(PSISU) VELPaI 00i10
IRLLB=(I)( -. T.BD VELPOr M061

10 =CQ O IRTSBDVDETO I HEFRT C O H VELPCOr MIDl
GO TO UDIIE BOXE VELPoT 0010

110 SLSc = .(TSMIE)NSBD)tS~'D vapor 112
IF .SBVto. 1 0~ VE1.ar 00122
UBF . VELO 00.23

.T.P wB~ ELPOr 0012

DJO 10.T1. wsp VELPOr 00126
EWC() D.. VEL40 00114

C LL (0) Ct4A.,(S.MDVDD O6C H LFC VELPMY DO1W
C WI o'. VE~LPOr 00129

120 W~l CC0..D. VELPOT outs,,
PULRC(d) F(T.I3) . VELPoT 00131

IDS CONTINUE XBIXD VELPOT m 132
00ITOd 120 O.1. VELPOY 00133

OC T VELPOT 00134

L W~1!C T. ~ VELPOT 001-3
IPO (SCT 4OT 7 ELPOT 00134
r"~ T .. VELPOT 00135
LSM T.0 II20,2, VEL-Par 00139

21 V(C(R1IS L6V t.0 OT 4 VELPOT 00140

220 CR01 T. VELFVT 00141
GIOW =0 250A())- . VELPOT 00142

230 ISMC I oF )B..m VEL POT 0013
F (Z.C01 .EQ F IRCS 1.0R R4.~ IF)T~ VELPOT Miss4

C~~~ 135O 013

P%0 2 . or -- PT00



COO TO 250 VEPOT 00145

240 CRO F YM.POT 00146
1 N"(ilRONI.SCN - 149, NSBDV) VELPOr 00147
IF (1 1 ) 260,245,250 VELPOfT 00148

245 PRCM .T. VELPOT 00149
250 LRCW .F. VELP0T 00150

IF (IRCW NtE. NX8S) G0 TO 270 VELPOT 00151
2W0 LROW .T. VELPOT 00152

C vU..POT 00153
C WET THE SU.6OIvicE RcW wJeRi FC THE CENTER CF THE ASSOCIATED VV2LPOT 00054

C '2iKVDDBOX, ICENT VIELPOT 00155
270 CCdTINUE VELPOT 00156

If (CR GO TO 340 VELPO 00157
IF (I" - IRFS) 310,3m0,330 VI1.PoT 00158

C NO RILL R(W VELPOT 00159
310 YCENT 0 VELPOT 00160

IIUCE1 0 VELa 00161
ICOCEN 0 VELPOT 00162
cloR r VFiLPar 00163
LscDC Y VELpOT 00164
WO TO 355 VELPOT 00165

320 1 V J 3 VELPOT 00166
GO TO 55i VELPar 00167

3W0 ICENT =(fTKC-IriFB!/N5UB.DV1*t'6L"DV + XB VELPOT 00168
:F (ICENT UTd. MXeS) ICENT = CEJ4T - WEI.SLV VELPOT 00169
GO TO M VELPOT 0017(0

W4 KCENT = -04 VMELO 00171
C VEL~ 00172

350 COW I NE VELPOr 00173
JUCENT = ICENT-I)MIW)/NS6WDV + 1 vELPor 001 74

355 CCNTINUE VELPOT 00!75
JDLOC 1 VELPOT 00176
IF (.Nor. WING) JEXLO.C - WBSW + I VELPOT 00177

C VELPOY 001j78
C LOOP ON ALL (StBIvICE) CHCADS FCR THE SUR~FACE AND DIAPHAGM VELPOT 00179

C VELPOT 00180
t*~j 1 ca. JL=IWBBSX VELPOT 00181

C VELPOT 00182

c GET THE CURAENT (SUBDIVICED) BOX CCCE VELPOT 00183
CALL DCMME(IB"i,LBxCD, IRO4w,jCCL. IRO4,JCC., .T.. NCDOX) VELPOT 00184
Ir (SsucFV) GO TO 4,90 VELPOT 00185

C VELPOT 00186

C-------------------------VELPOT 00187
C VELPOYT 00188

Ir GET IWCP44TICN4 ABlar, PCIITIG4 WITHIN I.*8SBIVIDED BOX VELPDT 00189

C VELPOT 00190

C ICENT I-L(XATICH (SUBDIVIDED) CF THE C'OJTRQ. POINT VELPOT 00191

C KEN4T J-LOCATION (SUBDIVIDED) C7 THC CC-'tMLO. POINT VELP~i1 00J92

C ZUCENT UNSUBDIVICED I-LCATIct4 OF ASSOCIATED CCNjTiCn POINT VELPOT 00193
C JUCENT tR6I.BCIVIDC.D J-LCATIOt4 CF ASSOCIATED CC#NTRQL POINT VE1LPOT 00194

C I PCIEW. LMDIVIDED I-LCCATICH CF THE NEAREST PLANFCRM VELPOT OC195

C CCNTrCA POIKI, 1F THE SUBDIVIDED 8NX 15 CW4PLAWJCJiN VELPOr 00196

C CDOX z.T, CURRENT BOK IS A CENERO BOX vELYOT 00197
c LoCK =T., THIS 13 THE LAST 509 ASSCCIAtEI WMTN THE C~TC VEL.POt 00198

C POINT VELPOT 009

C PCDCIEN CCCE FCR CCNIR(L POI NT V EL POT 00200

C NCBX CCCEr FCR THE CLER'ENT SUI3CIVIDEC BOX VEL F-01 bro2J1
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C IICENT =I-LCATIC*4 (SUBDIVIDED~) MR THE I'"TFi.AW'(R VvPOT Wi202
C CCNdThi( PUINT VLPO 00203
C VF.MQ 00204

LBOX: P VEL"Q 0020,1
.iUCENM = CJCO,-NSUCN/XSUBDV + 1.5 WLjPMr 0206
JCENT = NSIBV * JL.-'ZNT - tN6LSC2 Va. Put 0020?
IF (.'WiT. CRCW) GO TO A1.0 W1.PLJ 00"0
IF (JCENr N~E. JCO..) GO TO 410 VdELPOr 00209
CflOX =T. VL"Q 00210
PCDCEN = CCBOX VELPOT 00211
IICENt=XC Vap-or 00212
IF CNCDBOX) 450,1100,450 VEPor 00213

C GET ZETER BOX CCACE, NCIDCEN va PC 002.14
410 CBOX = F. va Par 00215

NCDCEN = 0 VELE O( 00216
IF (ICENT .LE. 0) GO To 414 VELPOr W21 7
CALL DC~XDER(IBoXjLBXCD, ICEW~,iCENT. ICENT,JCENT, .T., NCCEN) VE;-YA7 130218
11 CENT =I CENT vELPOTr 02±
Gn TO 418 VEL.PO1 rAJiZ

414 IICENT = IM - NVf.AD vraparW21

418 CCNT;1I 4F VELFOT 00223
IF (NCDBOX - 1) 420,424,450 VEB PCT W2re4

C $*.2CIVIDED Box IS NT CCt.EIDEREiD (CODE =0). IF CENTER CDE VELPOT 002
C IS ALSO ZERO, LO TO NEXT BOX. OTHERWISE, CkCQk FCR 'I.AST BOX VELFO7s 00226

420 IF (INCICEN) 45D,1100,450 VQYar L-)022?

C VELW37T C?2228
C SUBI1VIDED BOX CCCE =1. OlKCK WHETHER ITS CCNTF-t PTr I ELPOT 00229

424 cCIN IKJ vmELr 00230
IF (.NTzs. CCPLAN) GO TO 431 lWllporr 00231
IF (T X(JE)LCC) .LT. FURCW) JE)0.CC =JEXLCC + WPSW NvU.PoT 00232
IF (FE)COM(E)..CC) .GT. FLIRW JE).C = JEXL.CC - WBSW VELPar 00233

C OCTERMINE WHENHER SUBDIVIDED Box IS CN SAME KANFCRM AS VELPar 00234
C I ICENT (LCCATICI4 CF NEAREST CCNTR(1. POI NT) VELPOT 00j?35

IF (JEX.CC .Ea. JCCLJ GO TO 428 VE6'PO7 (1236
C SUBD~IVID~ED BOX IS CN THE TAIL. IS TICENT 04 THE WNG - VEL F<,- 0023?

IF (FLCAT(IICENT) .LE. TEXL.CC(JCENT) ) Go TO 432 Var2CiT 002M~
C NO. O4ECK FCR IICENT CFF-Pt..ANCRI4. VELPOT (Dj.!35

GO TO 431 VELPOT 00240

C S4*CIVItME BOX IS 01 THE WING. IS I ICENT AFT Cr THE WING T.E. VEL POT OC241

4n6 IF (PSAT(ICENT) .GT. TMCO(CENT) ) GO TO 432 VELPaT 00Z42

C NO. CHEM FCR IICENT CFF- Ft.AgCRM (L.E. DIAFHAGM) WELPOT 00241
431 CCNT I R VELP, OD244

C CHECK CODE AT IICENT (NEAREST CCNTRCi. POINT) VEP-PCl 00245
IF (ICDCEN .EQ. 1) GO TO 450 VELPOT 00246

CSUBDIVIDED CN-PLANFORM BOX OCES NOT LIE WITHIN AN UB0IVIDED MaLPOrt 0024?7

C BOX W"(E CCN. POII%7 IS C4 HiIF(RM. SEARCH FCRE AND~ AFT VEL"C' 00248

C 7CIR ThK tAREST CWCtIRQ POINT C1 THE SWMF.&,.E. VEILPOT 00249

432 CQI t&E VELPOT 00Z 50
I7COM = ItVIX(FEXua(EX-CC) + I VELPCT 00251
ILCCW TCM(JEAOC) YELPOT 00252
11WAX r 244GMOBV VELPOT 00253

DO 45e- I z SUODVW ASDV VELPOT 00254

IRCENT . ICERM VELPat 00;!55
If MJCENT .1i. ILCCW) W TO 434 'dEL POt 002t&

CALL DCOCcERMIOX.LBYCD, 1ICENT.JCEM.T IICENTJCENr, .T.o NCO) VELPOT 002 57
If (CDg EQ~. 1) £C. T480VEL FiOT 002$8



434 T = I CENT- I!LO 06
IF (IICET .LT. IFCCO.R) GO TO438 VELPOr 00261
CALL DCC&R(IBO,LBXCD, lICENTJCENT. JICENTJCENT, .T.o NCC) W1.POT 00262
tF (tCD .EO. 1) co T0 440 VELPOT 00263

4vu COT I KJE VELPOT 00264
C 40 CEW0tIOR FOrUND. A VIARNING DIAGNCSTIC WILL BE FRINTED, VELPOT 00)265
C THEN C*Z4PUTATICIN WILL. CGIIl& AT 420 VELpor 001,66

WO TO 3010. VEp0T 00267

C A $CX %AS i'CLAV VEPOT 00268
440 CcNTIKJE VELPOT 00269

C VELPOT 00270
C THE ASSOCIATED CONI!Ra. POINT HAS BEEN FOJ$P. GET THE UI6B VELPOT 00271
C DIVIDED SU.MSOhiPT. 'ViPOr 00272

490 cctT!k VC..POT 00273
IPCEP'r = (1CENT-11OWNSULeV + I VELPQt 00274
IF (LRCIPA GO TO 470 VELPOr 00275
IF (.kW. FROI) GO TO 460 VELPOT 00276
IF (CCL NE.* JCENT-IM.6LS) GO TO 460 VQ.POT 00277

B(9=. T. VELPOT 00278
GO TO S VELPOT 00279

460 C(4T I NUE VEJPOT 00280
rk=. F. 'VELRar 00281

GO TO SJ0 VELPOT 00282
470 CC4T I ME V'ELPOT 00283

IF (JCO. ME. JCENT+NSUBC:2) LBCE =.T. VELPOT 00284
FBCk .F VE.LPOT 00285
GO TO SW0 VELPOr 00286

c VELPOT rr287

C-------------------------------------------------------------VELPOT 00288
C VELPOT 00289
C SET UP VALUES FCRq AN U'tGLUtI VI CED CASE VEL POT 00290

C TEST VCR NCP-ZERO BC*( CCCE - VE) POT 0029i
4 CCNT I NE VE1.POT 00292

IF (CCBCC .EQ. 0) GO TO 1100 VELPOT 00293
ICENT IRC-E VELPOr 00294
HtCET I ICENT VELPOT 0025
JUCENT ICENT VELPOT 00296
KCENT JCC. VELPOT 00297

.DtXENT JC(L VEL POT 00298
CDck .T. VELPOT 00299
LBX .T. VELPOT 00300
HCt)CEN WcCBCk VELPOT 00301
FBCE .T. VEL.POT 00302
IPCENT ICENT VELP ', 00303

C vELPOT 00304
500 CCT I NUE VELPOT 00305

IF (FCCBX CT. 0) GO TO 510 VELPOT 00306
FULUXCJuCEN) =*F. VELPOT 00307
IF (LACX) GO TO 1040 VEL~ar 00308
IF (FBCO 0O TO 515 VEL PUT 00309~
wO TO 1100 VELPOT 00310

c *jELPOT 00311
c THE BOX IS TO W? CONSIDERED. AR~E W-HAT TERMS NECESSARY - VELPOT 00312

510 CCU(TINU VELPOT 00313
c ARE N-HAT TERMS ALki~itCY AVAILABLE -VELPOT 00314

Ir C(I)OX) 00 TO 515 VEL POT 00,315
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IF (NCCBOX W'. 1) WO TO 860 VELPOII 00316
IF (.NOT. WI W.) GO TOO 8.0 VELPOT 0031?
IF (IPCEN4T W-. IUCENT) GOTO830 'IEIPOT 00318
WO TO 850 VELPOT 00319

C VELPOT 00320
C ---------------------- VELPOr 00321
c VELPOT 00322e
C COOWJE W-HAT TERMSG FCR THIS (I*'6L8DIVIIDED) BOX VEL-POT 00323
C VELPOT 00324

515 CcNTINLJE VELPOT 00325
ERAU(JUCENT) =0,. VELPOT 00326
EMLLLCJUCENT) =O,. VELPOT 00327
M~IL(JUCENT) (.0)VELPOT 0U328

C ARE LEFT SURFACE CCNTRIBUTTGGS PCSSIBLE - VELPO7 00329
1F (I UCEW - IBU . LT. JULCENT) GO TO 600 VELPOT 00330
IF (PSIS .Ea. 0 MO. NT. CDINS) GO TO 600 VELPOt 00331

C 4ZT AIC ARRAYS W AND V FCR LEFT SJRFACE INFLUENCE CN RT SURFACE VELPOT 00332
CALL GETAIC(JUCENT9WE. 0, IR) VELPOT 00333
IF (IR NE. 0) GO TO 900 VELPOT 00334
4.SMIN = JUCENT VELO M0335

MJMX UCENT - I)(3u VELP01 00336
1I I XENT - JUCENT VELPOT 00337
YKEAR =CCS(2*PSIS)* (JUCENT-.5) VELPOT 00338
JBAR YW.SAR + 1 VELPCK 00339

C GET REFEREN'CE LCATICN IN AIC ARRAYS VELPOT 00340
IF (VIMR) 5M),525,530 VELPO! 00341

sm JINC I VELPOT 00342
GO TO 535 VELC~ 00343

325 IAIC = KSMI4e VELPOI 00344
INCAIC =24EIN + 1 VELPOT 00345

jwi=-1 VELPOT 00346

GO TO 540 VELPOT 00347
$30 JINCR -1 VELPOr 00348
535 JAIC N4.BM1%W4e + MI4N VELO 00349

IPCAIC =*4&0bIN + 2 VELPOl 00350
C VELPOIT 00351
C LOOP FCR0 CF BOX FCR WING/WING (TAIL/TAIL) H-HAT TERMS VELPO! 00352

S40 COW I NU VELPOt 00353
00 590 NUBAR = NUBMIN.t48B'AX VELPOIT 00354
W*ICI = MIC(1.K&SAR+1j VELPO7I 00355
M.MlC2 = KMIC(2,P4JBAr,1I) VELPOT 00356
If (KIC2 EQ~. 0) GO TO 585 VELPOT 00357
IF (YUAR .GE. 0) GO TO 550 VELPO1 00358
JCQ.LL -JUAR - NASAR * IAICI VELPO! 00359
cO TO Sao VELPOT 00390

550 JCO±L -JBAR + NA~AR - AICI + 2 VELPCIT 00361
m~ COW jP&C 'EPOT 0036

C VELPOT 00363
C LOOP LEFT OF IECEIVING CHCRD TO GET LEFT "~FACE CONTRIUUTICN5 VELPOT 00364

DO $00 KAI --2 AC AC VELPOT 00365

If (JCCLL -LE. 0) Go To 570 VELPCIT 00366
CALL DCCt)C(180oKLBXCD, I.JCO.L.o I*JCQCL, F.o ICD) VE.POT 00367
IF (lCD ECQ. 0) 0O TO 570 VELPOY 00368

C A C4O4TRJBMJTNG BOX HAS BEEN FOUNC. GET ThE AIC LCATKNt VELPOT 00369
KAIC z IAIC * KAI VEl POT 00370

C GET LCCATIC4 IN N ARRAYS FCR THE VALUES AT BOX (I,JCO..L) VELFOT 00371
ICS ZZL0XSDW(I .JCCLL, IPNTCW,LPNTDW, 1, LFNTCW VEI.FCT 0031?



C VELPOT 003
(OE CPSIS2*W(KAIC) -SPSIS2*VCI'AIC) )*SYMTY Vtl POT 00374

EMLU(JUCZN!) =EPMtA(ICS)*CW( # ENRLLUMJCENT) VELPOT 00375
DRLLL (JUCENT) =-EWfLS (ICS)*ICOEF + CiALLL (JUCENT) VELPOT 00376

M~IL(JUCENT) (MfIA(IS) - ENRLS(IDS) )*C(KAIC) *SYMTY * VELFOT 00)377

IDF4IL(JUCENT) VEIAP)T 00378
570 CONTINUE VELPOT 00379

C VELPOT 00380
JCOLL =JCCLL *J1INCR VEL-POT 00381

590 CONdTINUE VE1.POT 00382
C END OF LOOP FOR LEFT ROd CCNTRIBUTIC*M VELPOIT 00383
C VELPOT 00384

585 CONTINUE VELPOT 00385
1II- I VELPCOr 00386
IF (I .LT. IXU) CoO TO 600 VELPor 00387
tAlC =INCAIC + IAIC VELpcr 00388
INCAIC =INCAIC + 2 VLLPOT 00389

590 CONTINUE VEI.FVT 00390
C EMC 0F LOOP FC~RCkR 0N RC66, TO CC)4F'TE LEFT SLIRFACE CUT-CF- VELPOT 00391
C PLANE EFFECTS, FRC4 540 VELPOT 00392
C VELPOT 00393
C IF THIS IS AN CP-R.ANFCR TAP'. BOX, THERE ARE WING-TAIL VELPOT 00394
C CCNTRIarUTIcA6 VFLPOT GIJ395

GO COW I HE VELPOr 00396
IF (WNG) GO TO 830 VELPOT 00397
EWURW(JUCENT) =(0..0.) VELPOr 00398
EMILW(JUC'ENT) =(O.,0.) VELPCJT 00399
IF (NC'JCEN NE. 1) GO TO 860 VELPOrT 00400

C VELPOT 00401
C C00VTJE THE RIGHT WING CCNTRIBuTICN TO THE TAIL BOX VS.POT 0040Z

It I VELPOT 00403
IF (PS1W XaI. PSIT) 11 2 VELPOI 00404
CALL 4ETAIC(JUCENT,RWT, Ii, IR) VELPCJT 00405
IF (JR WI. 0) GO TO 700 VELFOT 00406
NU.BMIN = ADS(EL) + .5 VELPOT 00407

NKX=IUCEN4T - I VELPCIT 00408
1I ILXET - M&CMIN VELPOT 00409
YMUBAR (JUCENT - .5) *COB(PSIDIF) + CAR. SIN(PSIW) VELPOT 00410

MUAR YP4AAR VELPOT 00411
IF CYMUBAR .E. 0) JBAR J8AR + I VELPOT 00412
IF (YWA) 620,625,630 VELPOT 00413

02 JINM = -1 VELPar 00414
CO TO 635 VELPOT 00415

025 W~C = N4It4*Q VELPOT 00416
INCAIC 2*NUBMIN .IVELPOT 00417
JINCR I VELPOT 00418
GO TO 640 VELPOT 00419

630 JINCR I VELPOT 00420
635 IAIC NMMZNW4 + M.314N VELPOT 00421

INCAIC =2**MIN+ 2 VELPOT 00422
E40 CONTINUE VELPOT 00423

C VELPOI' 00424

C LOOP FCRtWD OVER THE RIGHT WING VELPOT 00425
DO 690 NUAR = 3MIN,.NUIJAX VELPCOr 00426
WUAICI = "1C(I,NUDAR*I) VELPOT 00427
W&AIC2 x WUAIC(2.NUBARW1 VELPOT a)428
IF (MUAIC2 COQ. U) GO TO 685 VELPOT 004?'i
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IF ('VBAR .GE. 0) GO TO 650 WILPOT 00430.1
JCCLA JEAR N t4AR - 4AIC2 + I VEL.POT 00431
GO TO 6W0 VELPOT 00432

SW0 JC(XR =JBAR - NWAR + "4JICI - I VELPOr 00433
£60 C~ffTI 1UE VaLPOr 00434

c VELPOr 00435
cLO 04 A ROPI CF WING BOXCES, CC4PUTING R1QIT HAND~ WING-TAIL VELPar 00436

C r04TRKBUTI04W WI.POT 0043?
Df;EW " =.a~ M4JA&C1,lsK C2 VELPar 00438
IF (JC(1.R .LE. 0) GO TO 670 VELPOr 003439
CALL DCCCER(IBO)(WLBXCCW, 1,JCCLR, I.JCQ.R ,F., lCD) VaELor 0044C0

IF (ICD .02~. 0) GO T' i 6rJ vnyOr oo04I
c A COMMhIUTING BOX HAS BEEN FCIJt4. GET THE AIC LOCATIC4 VELPOT 00442

KAIC =KAIC + "14 VMEPOT 00443
C GET THE£ NCORPA-RSI LATIC4 VELPOr 003444

1135 LCSIV( 1. JCaR, IPNTCW,LPNTIM, 1, LNW) VELPOT 00445
C ADD INIS C04TFIBUTICN TO N-4IAT VELPOI 00446

IF (11 .£Q. 2) GO TO 665 VLP~ 00447
EKLRW(jUC1M41= (CC6(PSflIF)4A.IKAIC) - SIN(PSIDIF)*fCKAlC)) VaLPOT 00448

t * £1SLDS) + EtAURWCj'rENT) VELPOT 00449
GO TO 610 VFP~ 00450

665 CC0TI NU VELPOT 00451
ERLR;W(JUCENT) = CC$(PSIDIF)*W(KAIC) * ENRUS(IflS) + VQ3LO1 00452

1 0lRLRWCJJuCfYT) V91"RJ 00453
670 CO4T!PIE VELO M0454

JCCL-R =JCCLR + J!NC VEL~ 00455

ag0 COET I ME VEL.o 00456
C EM4 OF LOW~ FCR RIGHT WING RCW COJTRIBUTICHS WIFOr 00457
C VEF1o 00458

03S CCNTINUE VELa 00459

IF C! .LE. 0) GO TO 700 VI-POT 00461
IATC = IAIC + INCAIC VaPT! 00462
tNCAIC = tCAIC + 2 VEL~ 00463

to0 Ck4TIltx VELPOr 00464
c END Or LOP PCRWRU 04 RC 6, TO CWJ4TE R IQIT WI NG, OJT-C- VaEor 00465
C FLAME EFFECTS ON THE TAIL, FTk0i 640 VELPOr 00466
C vELo 00467'
c MM04qINE ipH:THER LEFT WING INFLUENCE IS TO, 3E CCMPUTED VELPar 00468

-m CONTINIE VELPOT 0469
KIF UM X. 0) GO TO 800 "ELPOr 0D4 70

c GET AIC ARRAVS W AW~D NlkV' LEFT WING INFLUENCE ON TAIL %I! P-cT 00471i
ItI1 VELPri 00472
If -P&IW Fk~. PSIT) 11 2 VELPOT M04?.
CAU GETAIC(JUCENT, LWI, 11, KR) VELPOT 00474
IKU (R .NE. 0) IGO TO SW00 0.0mr w
M.SMIN = ABS (EL) * 5 VELPO 004YG

MM1VA = UCENT -IVELPOT 00477
K z KUCCNT - 14.SB4 VaELOT M04O

YWOP-- CCMA(PIW+ PSIT)*(JUCEfr-.3) * W'1*5lWJPS!W) VELPOT 004 T9

AM rYJDA&1RO 00480
IF (Yw4EAR .GE. C) M5R JA * I VELPM GJ4Oi
'if 1ye") M72s,73 VELPOr 0048?

700 JK#CR = A VELPO.* 08
GPO ro 73n VEIFOT 00484

725 IAIC =& NuAlt* VELPOft 00485
ICAIC =2.?dAMIN * 1 VEL'S'A 00466
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mop - - -z-

JI'CR v -1 VELPOIT 00487
0O t0 T40 VELPOT W0488

?30 J1NM -1 VELPO! 00489

74 COTNTTENTAE VELPOT 00492

C *C *C2MAI1 VELPOT G0496
17OO WMCRR TL O 0 GETO 785T WIGC1TWUINT H ALLPOT 00499
IF (YA M(. 0) GO TO 750 VELPcr 0045

DO O 7NA UB4NNBA VELPOr 00496

750 ICI = MUAR 4 - W.MRICI VEI.POT 00403
MAIC =C'3IC2NLt&+* VELPOT 0054
IFCUI? F.0 OT 8 VELPar 004995
IF (YBA .0Z L0) WIGO Tor TOGTLF750 CTUUTC OT VELPOT 005D6
DOCL 78 W - NACI+ 4JIC VELPOT 00507
IFCo .~ TO E 0)GOT 7 VELPOT 005082

?5 CLL =C CEWIB0WLIMfl- AIJCIL+ I.a.L .F, CC VLOT 00503

760 CIU E. Y~G ' ELPOT 00510

C AO CONLEBTINGO R04 TENo OC GET LEFHWNG ACNIC CTICN TAL VEaPO 005116
DO A80 MI AIC (MI C VELPOT 007
IF GETLL THE. 0)GO TOH LT 0 VU-r 00513
CALL CCMU(CI, CX*BCL, I,TCCL LPNTC, F., LPNV) VELPOT 00519

IF (ID .EQ. 2) GO Te 765 VEP 00516
C A WCETIN BoxSS KA C EE FOUND. ETVCKAIC )OATC VELpa 00517

*AI = ~ (IS IAI +RLL(JUD VEL.POT 00518

GOD HSCCTI~TC TO WH10 VELPOT 00519
7 IF C 11EQ 2 Goyo76 VEFl..PT 00520

ENRULW(JUXEN) = CPSISW4W(rAIC) - SPSSM*(I) *E~L(UE VELprT 00521
*7 C04TID) ERUWOCAT VE1.POT 00522

GOa. TO 't 7 JI VELPOT 00523
M8 CONHTINUE VELFOT 005h29
C DC OW(LCP FO LFF CPIWWING R *. CONTRUIS +VNUWLIET ELPOT 00525

77C O U VEI.POT 00526
78C04TI = -CL+JM VELPOT 00527
?8 zrf I-IU VELPOT 00524

C ~ ( E 0) GOO TOR 800WN RA aTRBT VELPOT 00525
lC r II *ICI VELPOT 00530

78CC I tAI NU2 VELP'JT 00531
19 C=~~l~ 1-VELPOT 0P0528

IF ET 0) THE TAIL 800 474 VU POT 005329
C AT ; '(. ICICLPOT 00535

lIC =SY NLA. 0+ 2t~W~~~) -ERL(UET VEL PcT 00i5 36
790 C,0WTIP& NMELPOT 0053?

C EMVil -C OWDO ~S T OPT ETWGOT-FPAE PoT, 00538
--------------------------- 0YVE.POT 00539

%rELPOTr 00545

AM CCN~ T ~~'t~uCVDDwIL..HVLE.IFTE8~I VELPOT 00541

C PLAw.$CRi. ;F W*3T, CET THE VALUE FRC34 THC INMERFERENCE IERA5 VELPOT 00542
rANC THE CC~dl1Ir# THAT DELTA-PHI 0 04 AWO DIAPH~RAWM, W~.(CIFI- VELPrOT 00543
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c ED BY %IAKE EFFECTS WPERE APPLICABLE. VELPOt 00544

C VE.POT 00545
C - VAIL - WI. POT 00946

$0O COW 1. NE va2.FT 0o354?
IF (NCtRCM WEC. 1) 00 T0800 VQ.POT 0054

c GET tMECTICS4 AND SLOPE 1: UNGSDIVIDED TAIL B~OX CENTER VELPOT 00549

IM = LCSTWIPCENT IOvfLP, JUCENT,IPWRhI, L14CCCS.1,LMO0ES) "PCXrvIO 00550
DFL =DEFSLCI,I1)5) VELPOT 00551

S IP= EFSLQ, I DS) VajLvr 00552

C C04PUTE TAIL KZAMIAL WSlI VALUES VELP0T 00553
ECF=2.0#C( CMFtRX'BI*SLP, )VVL*DFL) - EMRLKW(JUCENT) VE1.POT 00554

I -ElRLWIJUCENT) ) * EbRLLL(JUCEW) -MULUOUCENT) V/Q.POT 00555
E06UM = - (E14LLL(JUCENT) + DRLLU(JUCENfl) VEL.POT 00556

c VrWP0T 00557
iF (NCDCEN NE,. 1) SO TO 852 VELPOr 00558
LO(W = LOCSCW(IUCENT.IOVLPN, JLrENT, :PNTDi, LPtN1)W,1,LPNTC% VELPOT 00559
EMLIS(LCW1 =Q.5*(ENLU4 + EM'IF) VELPOT 005M
DIWLS(LCOC = 0.5*(EMLH - MnI~F) VELPOT 00561
GO TO $so VELPOF 00562

C -WN-VELPOT M0564

830 C.OWT RE VELPOTr 00565
IF C(CtBOX NE. 1) GO TO 860 VELPOT 00566

C -!E tCLECTICt4 AND) SLOP~E OF UW~3U1IVI1)E2 WING B(AC CENTER VELPOT 00567
ItS, LCCSC(I' E ,JUCNT. !PNTRM, LM(X.ES.1,LMCES) VELPOT U0568
U1. = EFSL(I,IDZ) VELPCF 00569

S C EFSL (2, 1 DS) VELPOrT 0057(0
C COMPUT WING N<HL ASH- VALES VELPOl 003571

DSI1N -ORLLU(JUCENT) - EWRLLL(JUCENT) Va-lPOr 00572
EDIF =DE*J4 + (CMR.X(B1*SLP, )QVSL*DFL! + EM'LLL CJUCENT-)) *2.0 VELPaT 00573

C VELPOT 00574
IF (LPCEj.T WlE. IUCENT) WO TO 852 VQ.POT 00575
LOZ)4= LOCSDWu(II)CENT, JLCENT, I PNTDW, LPWM~%, 1, LPTWA kELVOT 005t6

E S(OW=(ENSUM + DCIF) *~ 0.5 VELPrj (305F
DlWLS(LOCW = (EMUL3 - ENOMIF) * 0.5 VEaPOT 00 5713

C VI..PCJ 00579
C NMVAL-%M~ IS AVAILAPLE IF YHE BOX 1S Ct+-PLANFTRH nowr008

a50 %TNAU VELPOT 00581
IF (.N4. FICE) L~rflM LCSW(IUCENT+IO'IPN. JUCENY, IFNTDW.LPNTDW, IJELPOT C058!

I I,LPCTLM IVFLP(T 00583

If (SUBC5T) C40TO 855 VELpat W584
C GET THE "D1IVJIDED VALUE FZR THE NCRMAL %ASH1 TERI VELPOT C10505

ECaP.$ = EMU(LXl4E VEI.POT 00j58 6
IF (DELPHA .14. XINITY GO 10 830 VEaPOr 00587

DE"z EMLS(LC0W&J VELPOT 00588
Go TO 054 VELPCIF 00589

C THE IVCT 2 3TATt)C'IfS ARE CNLY MIT FOR A SUODIVI1)ED P'JJFORM VELPOT W0540

c BOK WITH NO ASSCIAED PLANFCIM CWC*4EI P01 HF VLIPa 00591
m5 cClWIIIE VELPOT 0059i!

UULL.ijJtoCENT) x .FALSE. YMPM3 00593
0ELFW4 2 (ENSIM + EllDIF) * 0.5 M~POF 00594
DELFWI a (CPGIP1 - 00CIF) s 0.5 vELPOT 00595

054 COWII fo VrELPO 00596
INRS=Cmkx.E REAL (DELl'HA)/XSI.BDV# AIIo~G(1)ELP4Al/XSU31V + VEI.POT 00597

I XV* (I ROI ICNT) *RAL (ELPHA) ) VELPOT 00598
ENSRLS CmPLXT REAL (DEL PvB) /XSMUM, AIMA(DVELPH8)/XSUBCDV + VE1.POT 00599

W VL *(IR0O- I ICET) *REAL (DEL~fiB) )VELPOT 00600
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IFpax 0T SOV~o 00
GO TO 1030 VRPOT 00602

655 CCW4INUE VELC 00603
EWAUS =EWU6 LCWP VELC~ 00604

0W6L3 E)(RLS (LOC#NO Wj.PCN 00605
GO TO 8712 ELPOT 00606

8o2 COTINUE VELOT 00607
ULLBX(JUCEI4Tl 7 VELa 00"1

C VELl 00609

C lim~vpor lI
CDETRMINE THE VELOITY POTENTIAL CONTRIBUTIONS 1M'RO Vt1.M C06412

c CE LYING A H E A D CF THE CURRENT BCk VELPoT 00613

;P (CSIS~ W-C. 0 .AM4. DIMS) C40 TO 880 VELa 00616
CTHE SURFACE IS PLANAR. W~T FULL SLRFACE CCOR!BTICI*S vEQJr 00617

DELPH =B(IRObiJCO.., PKERH,S*KERK-, IBOKLBXCD, WING, . .P 001
GO TO 890 VELFKK 00619

C VEL~ U0620
C DIHEDRAL ANGL.E IS TO BE AccOJNTED FcR. GET THE PLAMR VELPOT 00621
C (SUBDV1DE) CCWJRIBUT!Ck4 CF THE RIGHT SURFACE VEL O 00622

BoCG4TI NE VELPOr 0062?k
DLH=B(IR03bJCO.., PKERN4.,SKETM4., IBOX,LBXCD, WINGz, .T. )VELPOT 00624

C ADD THE SPATIAL LEFT SURFACE C04TRIBUJTICMf VEaPo 0062b
DELPH DELIP4 + DIPIL(UCENT! VaL~ 00626

am CO4T I K~E VEL POT 00627
IF (NCKc - S.) 910,10010bW VLo8002

C THE BCE IS CWPAFcJ~m, CUM'rE. CO4R.ETE THE CALCATICN~ OF VELPOT 00632
c WE VE2.CJTY MOENIAL VELa 00633

c VELPOT Ufl634
90CCbIP4UE VELPaT 00E635

IM - LCSr'WUCENT+ICM.A JIUr:ENT, IPNTRM,LMCCES, 1, LMICES) VELPOf 00636
IF (S*ACFF) GO TO 915 VfL..r 006a?
DELPHI (IM£) =(ENSRLS -O)6RLSI SKRL (1) + CELPH VELPOT 006E3
GO TO 920 VELPOT 00639

915 Cewita'x VELPOT 00640
DELPIIS) = E?'6RUS-E?.6RLS) FY'ERLt) + DELFH VELPOT 00641

geo ecOtwe, VE)P(Zf 00642

C VELPOT 00643
C COMPUTE ANY TRAILING, EDcE Va-LCCITf POTENTIALS ASSCIATED VZLPOT 006E44
C WIM~ THIS L3~dIVi1rED BOX VELPOT 00645
c VELPOT 00646
C IS THIS A TRAILING EDGE BOX - VELPoT 00647

IF C.NMT. CCALAN) GO TO 930 VaLPOr 00648
IF (T)LCC(JEXLOC) .!.T. FLIROof) JE)XC JELOC WtPSW vaLpor 00649
If %PtlOC(JEXLCC) f*T. FLIRd JE2O.CC = JEX~.' -IW~BSW VEaPO 00650

,no CONTINUE VELPOT 00651
j: je:Xca - NAWvEIp~ff 0065a

7UMO4 x Tt)OCWCJ) VEPOT 00653
If C*I0BV .EQ. 1) GO TO 93 VELPOT 00654

DO 932 1 2.,6LeDv VELPq 00655
ii =J *j vELPfY 0065r,
TE2C&41N -AsiW TE,4MK,TEXQcCCJJ)) V[LF(JT OCG65 7
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932 Ccw4INUE VELPOr 00658
933 IF ( TEX)41H -OF. FLIRJW XSUDV) GoO TO 1030 VELPOT 00659

C YES. GET THE BASIC W-LOCITY POTENTIAL VELPOT OC660
DELFH = ELPHI(IDS) VELPOT 00661

C TEST UNtSSDIVIDED BOX AHEAC CF CURRENT C VELPOT 00662
CALL T)COER(I8OX,LBXCD, lR0*+48UBrV,JCQ.., !RCI-tMU9IV, JC0., VELPOT 00663

I .T., NCDA) VELPOT 00664
IF CW-DA NtE. 1) GO TO 940 VELPOT 00366s

C IT 1S 04 PLAI$(YM. TEST FCR TIP CH4RD - VELPOT 00666
IF ( JEXO ME. JCCL .AM. JUICENT .LT. NTBW~ 0O TO 950 VEFOT 00657
IF ( jEr-CX .07. JCQL .AM. JUCEN~T .LT. WST) WO TO 950 VELPOIT 00668

C DCbr 13 04 THE TIP OCCR. 04ECK( FCR fHIi~D TIP BOX - VELPOT 00669
IR = ROA - 2*NSU130V VELPOT 00670J
IF I IR .LT. Ile) GO TOW W40 V.POT 00671

CALL DCCXER(IBCr^,LRXCD, IR, JCO., IR,JCCQ, ., NCDC) VEL.POt 00672
IF Q1CDC Wt~. 1) GOT0 950 VQ.P~rr 00673

C TRY W04 PAY EXTRAPCILATICN. ARE THE 2 RAY BOXES Ci-FUA$cM - VELPOT 00674
940 CCTI NUE VfL.POT 00675

aC= CCa--.. qu VELPCIT 00676
CALL DCaCt=RCBOLBXfD9 IR.Q4,.C, IRC'W,JCo .T., WDD) VELPOT 00677
IF (NMD NE. 1) 00 TO 945 VELPOY' 006714
JC = JC - WLI1DV VELyOT 00679
CALL DCUMEkCIBOlX,LBXCD, IR044-NSUDV,JC, IR~lN-NSLBDV,JC, .T..WDrtD) VELPOT (joebO
IF ('CDD NtE. 1) GO TO 945 VELPOT 00681

c VELPOT 01068,e
C Wi RAY EXTRAPOLATICN), FO..LOIED By OCWSE LINAR EXTRA- VELPOT 00663
c FKATI04 VELPOT 00684

DHW= LCCSVW( !UCENT-1+IO&rF,JUlCENT-2, IPNTRM,LP'_CES,I,t4CCES) VELFI'OT 0065
IFW=L(_Sl.W, !lUcENT.ICM..P, JUCENTI, IPNThiM,LMCCE3,1 rL4C.CES) VELPOT f0685

MfPHIA =DELPHI (I DPHWe VELPCT 003687
DvPHC DELMi (I DFi~t) VELPOT 0068
SDECLPH 2.Cli*9LPC: - ELtA - M~iB/)uBTm VELMO 00689
CIO To0955 YELFQT 00690

c VELPar 00691

C VAOH RAY UHAVAILABLE,. ARE THERE 2 BC4(ES CN THE (CRCD - VEL POT 0069?
945 IF (NCrA W~. 1) 'G010O3020 VELPOT 00693

c HCWSE LINEAR EXKhAPCLATICN VE1Lcir 00695
C VELPOT G0686

9w CONTI RE VELPCTr 00637
IDPH* LOCSWIuCENT-1.IO4.Ps IuCr-T, IFNTRP4.LMCCES, I PLMCES) VELPRN o00/8

SDEL Pe = (DE1dilB - MPEl (ICW$*21)/X3UE~rlV VELPOT 00%5e4
c VELPOT 007"M
C LOOP TO CO4PRTE AND SYCRE TRAILING EDGE VELOCITY r-COtENTIALS VF2.POT 007(31

24 5S CCT I NE TOVELPOr 00702

AIC JE tCJJ) - -~t VELPOT 007'05

IF (XTNCR LT. _ssf2)CoTO90VF.LP0T 007(37
TVP(JJ) z DELPHD + XNRSCELFW VtLPQ 0070a8

9w CONTINUE VELPCIT LYJoM
c ALL ThAILINCG 16CE VALUES HAVE BEEN CCHPUTED FCl THIS VEL.POr 00710
c UNB6LeDIWIDt:D BOX. VEL POIT 00711

Go T0 1030 VEL POT 00712

C VELPOY 00?13
C----------------------- ------------------------ --------- ELPOT 00714
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C NOX 13 IN THE TRAILING EDGE DIAU'tAGM 4AREA. C014PUTE THE: WAE VEL!'OT 00716
c VEOITY POTIENTIAL CONICRIBUTICN 'IELPOI 0071?

I CPA)GO TO 98373M~ VELP63 0?r

LOw CNE SI%(U E T! M.,U E IF T H H C S1 ,' C E)EL OT 00 733

ii =EDN EDGE0 TI IRMQ4AE QFOT 00737

965 1 = COLVEL POT 00738

W (Wfw.,10.)GOT90 VELPOT 0073
JJT =jj *wawVIELPOT 0074

If(L ,'IR3A f-T.~ TALLES (JJT AJ JSBJVTDD IARRG VCLP-(T 00741
990 CNTIKXVELiOT 0072

c OMUT (-ITOWE/ 1015 VELPOT 00727

UKL=(Lk(R- EL/ )S & KVt.C11C VtELPOT 00745

#ZERO z T UPJu-, * CMLX CEtRLLKL ) )NXKL VQ.POT 00749
IF XWEAL.(. CBCX) GO-GD~t4 TO t010~iDV(Q~ VELPOT 00747

I UETICPT. NPAL(ETRS) TO 1010 VaPVT 00748

C ST5DE Th VZ~ALET Eo %ASI V LLEA ULETGR C W S VELPOT 00762
I = CSWIL.Nf0LPJCN, FTI WCSILME)%Q'T 00733

IF0(0 C~T.E. 0)DLH ! o' vELPOT 00734
GO TOBCT 1010 10 VELPOT 00765

c VQLPQT 00736

c BO S IN Ah CCNPVTED S2DEDGEC I IALH# lAEA VELPOT 00737

103 Cc#JT I NJE VEL.POT 00738

(ALLR =TSC (Ijo. g.3D IOBXD XEo4SSWBS.)R VELPOT 00739

I' (~ .> 0 GO O 330 ELPOT 001T2

IF (.T. IB) CTO ltO 110 Vr.POT 00741

EMIF~~~~~~ 146R ELH/SM- VLO 04



c VaELOr 0077f2
c DETERMINE THE UMUSLIiVICED N0RMAL M'SH VALES VELP0? £0773

1040 I F '%CKCEN - 1) 1100,1050,1060 VELPOr 00774
c IF THE BOX IS COMPLETE, THE VALUE 15 ALREADY STCRED -WL.POT 00775

1030 IF (F'J..LBX(JUCENT)) GO TO 1100 VLO 07
C THE I.R8LDIVIDED VALJE EGIUALS 74E AVER~AGE CF ALL I TS VELPOT 00777T
c tPUBDIM~ED BOXES VELPT 00778

1060 cCwI&E VELPOT 0077r9
It ICENT - MUM2 VEIRIT 00780
JJ.J =JCENT + NSUBC2 VELPOT 00781
DGRUS (0.,Z).) 'iELPMO 00782
ENBRLS = 0.,G.) VELPOT 00783
]D01060 1 = 1 Nt1W IM-POr 00784
JJ= JCENT - M'UBC2 VEPOT 00785
CALL DCarX(IB0,LBCD, II,JJ, 'IT,JJJ* .T.o ICCCE )VELPOT 00786

Do0107S J= 1. MUBDV VELPor 00787frIF IICCtC:(j) M~E. 0) GO TO 1070 VEL~ 00788
LOMW 2 LOCSLW( 17,JJ, IPWst,IpHtIN,IFNTTIPWLTS) VELPOT 007e9

f Ek = .UBD(1,LXYTW) + EWRUS VELPOT 00790

EPGRLS r ENSD (2, L(XVW + E1WLS VELPOT 00791
10170 CWO NLA. vaLPOr 00792

-i = j* + V531POT 00793
1075 CC4I 4L VELPOlt 00794

it 1I VELPOT 00795
1060 CaNTIt4X VELPOT 00796

EM 8U = MKS/W(SJV VEaPOr 00797
DRS ESLS/Y MM4V vaLPor 07198

c vELPUr 00799
C RESICRE TlHE PARTIAL bCk FUG FCR ThE NEXT ROad VELor 00800

REJJB(JUCENT) =.T. Vfl.poT 00801l
C vapor 00802

C STCRE T14E Ii6LDI VIDfED ?NRMAL WME VfL.POT 00803
1090 co~rre VE.POlt 00804

LODU= MM IUCEXI+IO&.P", JUCENT. I PNTDW, LPNTCW,1 ,LPNTDW) VELPOT 00805

It (LOMW4 EQ 0 ) G TO 3040 VELPOT 00806
MUtS (MCM4 =i EI6RUS vaLPOr 0087

IF (%lING) GO TO 1095 vaLPOr 03808
EWLS (LOCNW EINERLS, VELPOT 00809
GO TO 11003 VELPOr WSW

1095 EW4LS (LCMA D'ALS VQ.W-OT 00811
110o cCIm& VcI.Prr 00812

JVI.OC jE)Q.JX + I VELPOT 00813
c VEaPO 008t4
C VELP4OT 0081l5

12M CCWII~ vapo 0081£ WI
C N OF LOCO' ON (SUBDI VI LED) 04CRDS STAR'.I Nr AT 355* VELPoT W0817

c VELPMQ 00819

iIOC CW4IWUE VELPOT 0082
C FJE Cf LOOP kW ("4CIVVI ROWS, 3T&'RTING AT 120 VELPOT 00821
c VELPOr 00822

C VLPO'T 00023
RETURNVELPOT 00824

c VELPOrt 00825

c-- ------------ ----------- VELPOT 00826
C VELPO 0~t C82

C D:AOM0TICS - ALL CALL FLUt" VtLfvs) 00828

B147



C30 10  *ITE M7'6,9010) 'tEI.OT 00329

%WITE (NT6,9999) IRCWJCO.., IUCENT,JUCENT Vapor 00830

GO TO 420 VELPOr 00832
302 WPITE (NTS,9020) VLPOT 00833

CO TO3999 POT 00834
3030 'vRITE (W76,9050) VELPOT 00835

GO TO 3999 VELPOr 00836
3040 WITE (WY6,9040) VELPOT 0063?

GO TO 3999 VEaPOT 00839
C VELPMOW 039

39M WPITE (NT6,9999) IRCW,JIC(1, IUCENTo.JUCE5T VELPOT 00840
CALL FLS1) Va-POT 00841

C VELPOT 00842
C VELPOT 00843

9010 FC~l0AT(%(Jtt W.NING - NO PLANFCRM COKMTQ. POINT FOUND FM SLODI VELPOT 00844
1 52MVIME BOX( DUINK( VE(XITY POTENTIAL CALC'JATI4 ** ) VELPOT 00845

9D20 FCR#T(5G(3*** EJRRCR - THE TIP~ BOX PATTER~N DOE NOT ALL04 'TAILING VFELPO 00846
1 4AH EI)CE VELCITY POTENTIALS TO BE CCMPUTED ** VELPOT 0084?

9030 FTr-MTC5Vt* ERRCR - FAILU.RE IN STCRING SUBD~IVIDED MM L16SE VEIPOT 00848
1 4H *" VELPOT 00849

9W4 FC144f(53I4)*** ERRCR - rAILURE IN STCIRING CCKTFQ. POINT NORAL- VMFOT 00850
I QM'.SHES **) VELPOT 00851

9.9M H(R~AT (14X,1 I4SODI VI LED) BOX C.3NI.iCONRiCa POINT C, WLPOT 00852
1 12olN,12oIH) )VELPOT 00853

C VEI-POT 00854
E14; VELPOT 00855
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C04PLEX FUNCTIONS (IROWJCQ., PKENL*M vN IBOK.LBXCD, 3 00002
WI, Dim) 3 00003

c a 000134
C 1COM1PUts B SUM 01ER M4flS'i4 OVER MU((O4SH)*(KERtE.) ) 0 00005

15 I USED TO C04PUTE VELOCTY POrENTIALS CF CN- 9 0000?

IRO FL (R44 (TIC BOXES, CA'41 B IS TOAPRG BOES a 00011

C CCSPIIED 5 00M1
C JCa. =COLUMNE LOCATION CV BOX 5 1.11013
C PKERNL ImRY KERNEL ARRAY B1 01314
C USKEN SIIED KE~RLRAY B o00015
C I" = ARRAY OF BOX CODES a 0Ow01
C LUZ = LEWGTH O CVOK CODE ARRAY a 0001?
C h4G .=T.. WING. .F., TAIL 9 (3001
C DIN = T., LEFT SIDE TO BE IC4KRED) (SLAFACE HAS DIHORL B L-0019
C = F,, LEFT SIDE TO BE !PNO-UDED a 00020
C B 0=01
C VAUES FROM C00'1 - 00022
C tAUDDYV NMBER OF S.ZDIV1SICM B 2
C P CENTER 40 FIRST LZLCIIE BOY REIATIvE TO THE B 00"24
C S3DIVI~D PFAThN aBwe

C I" =MAGER~ CF 81Ar.IV tED RO'IS B Or3
C WYBS = APSE CF UNSU0DIIVYr~fl CHiS IWiuIW, DIAR-I. B 00027
C WBBS = NPCER r-1 SUBDIVTDED (J-t 1,CLUDING 0IA0H. B 0028
C MXS~RN = SIZE OF SLIDDIVJIrEr NRr,.Nql B 00029
C sy" = SYMMTRY INIICATCR B 00030
C 0 003031
C LkROT r NUFJV + IW6tDV/2 +I c 0003p
C D6S.SD = SCISCIViDZP NRAL-;A&A4E5 a 00033
c ENRIU. E2NRL. UNSWI7VtI'r cRL- ASE B 0C03.
C IPNWY. - FNTER ARRAt Frj- Wu'BC1VIrEr, NOMAL I.ASHES a 00035
C I PW'SD = POINTDM ARRAY FOR SLrriV'3DED I)ML *AS4CS (END- B 00036
C ARC"( B 0003F
C IPWTJN xICT 4'.A!LABLE f-O1WTER 8 00038
C 1P94OF = IRST POME IN~ LISL 9 00039
C IPNTLS DIMENAGN aC A11RAY 'Rv-,SD B 00040
C LIMO%4 oiM;a V6 *WUli~E NWAL-lASH ARRAYS B 00041
C B 013042

CMMO /GoECTY/ CCPLAN,W.Vv XSM;,'Sr r. QsY~~WcN, NSLRF. VI.cm Y 00002
1 Bl.BtBTA,DBi;BBTI.S,%AX.'&AZ. SIW, GfC)4T 00003
2 k~wMprw WX3W a~IW9Bf~w, t4XSW. "tNB".Wo IwBfSW. GE%)4T 0000

LOGICAL. COPLAM ;om OM
04C* ACGeO / TLAXYLt'ZfST, ffBTNYr#B1,Wy,T,WDST, CIP-2 00002

I MYSBEJXY, XBTs .TCAPL WkeC' 0Cm)s
CMMON/ MCES/ SY1N.SYMT,MT'rPE,4TYPET Nc'?C4 00002
CO"m /SNMMSN I PtTSD (2 501, ENS1.eI1 (Zt6=0, I PNTI N,? PNT0T,1£PtIL3 31,*AI anCYe

C IPTS-.('NTS0), EN6I00'(2*LW% S".Spi 00003
COMPLEX EI6UBD 3"~SN 0004
COMICIN iN6ASMES/ IPNTW(2o1tU)fifUS( 2Vi), flVLS(I2?5),1Df.APN I4ASH4. o00002
Cc"Ft.CX Fw 4, EV.'LS MASHES ti000
COMMON / KERN4 / ERRM1(SKfiN. IPMERN,NLRN.NSPATX, t MOA K~ERN W0C2

C CELPI ftWES),TVP(L1VP) oltk SC(Yr', DELTAP 00302
COMMON /CELTAP/ DErPIil(1060', -.V(1250), TEXCC(Z5)t iVEXLX250), LELIA13 00003
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I pwRh14(2,100),tpW4Rs; ICM.AP D13.TAP 00004
CO4PLEX DELPHI, TVP DELTAP 00005

C OCVSLC2,LMCCES) DVE.TAP 0006
LlMCtSION DES4J2,1000) DG.TAP 0000?
MW LVkLENCE (DELPHI (81) , DEFSLI DETAP 00008

C ARRAYS DELi AMI DEVS4. ARE DELTAP 00009
C EQU~kALENCED 70 GFIVE e 2 RW4 Ut4OdELAPPCD S2CTICN4 DELTAP 00010

COMMON4 ,fGT / uJrff a 00050
C a 00051
c a 00052

Ca4FI.ElX PKMN(),SER&A) 3 C0053
L(WAL WINGIH 3 0004

C a 00055
DIIMt61() IBXCP(150) 3 00056
LOGICAL LEFT, LSII)E a 00057

c a 00058
IA 3R4 00059
B Mf.,0.) B 00060

9 00061
IF Ml4NG) GO TO 20 B 00062

c B 00063
I1 IQ UT 11 t0064

T~S=IMST is 00065
OM= XBT - (IXB3T-I)GW)/NLADV B 00066

WPBS~ = WeBBST 3 00)067

V~-F" :lou NB 0068
sy,4TY = yr B 00069
GO TO 21 B 00070

20 Cvw4im&x B 00071
IXa = )O B 00072
In's = 1 5 00073

IM = MYBW B 000'4
Ir. (CC4FLAI) ?M MX(T B 00075
WrBS -;- HBBSW B 00076
Iml1.r-f4 = 00a 07?
syWIY = S-yw B 00078

25 COIT1 WE B 00079
L31CE =SYNTY N~E. 0 .AW( NOTa. DIH B 00080

C B 00081
C IS SUBDIVISION REOLESTED - B 00082

IF 0ZMD6V Qo. 1) GO TO 410 p OMo
C B 00084

r YS. DETl!;E ThE N'.iEER CF PC1W W410i CAN BE HANICLED (MHXBI) B 00085
WRt zPNTIN - I Ph.Tv- - i B Uoowb

IF (P'64 .LT. 0) W%4 = NRW41 + IPNTLS B 00087
6RS'44 MT?0W'N 1 ,MXSI(RN-1) B 00&
IF (IA - ITS SGT. NSR-441) G~i '.O 120 B 0009

r ALL SLUIVIDED. ALLCW TO ;gj , C4 BEf CM' TO TRIG(.ER RETURN. B W0090
PMI = IA - IM3S I a 00091
GO TO 2W0 B 0009:1

C PARTIAL SL.SDVJDE1) B 00093
120 CCDTP 3~q 00094

I = 1 - NSRmbd 1)B B 00095
1=MW(JWU3DV) B 00096

1I= LRCT -1 B 900G97
MYBI NSr%%RW - MMCC1,NSL)BV) '90090

CB 309
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C DETERMINE THE CC*4RIBUTICN TO B FIROM A FORARD COW OF' SUS- a 0010
C DIVID~ED BOXES a 00101
C mu = Rcw MHJER CF COi4TRIDUTIWG BOX RELATIVE TO RECEIVING 8 00102
C BOX. Mi .-F RECEIVING BOX =0. B 00103
c IA = ACTUAL ROW LOCATION OF CONTRIBUTING Ba, RELATIVE TO B 00104
C SLSDI VIDEP, CID. 8 00105
C 3 00106

200 CONT I NU B 0010?
IF (HXBI .ED. 0) GO TO 310 a 00108
00 300 w = I IMXB1 B GM109
IA =IA -I B 003110

C HAS THE FCR~RD EDGE OF THE PATTERN OEEEN REACHED - B Mill1
IF (IA .LT. IY'BS) Go TO 600 ) 00112

C Nck CET BOX TYPE CODES F---c CUARENT R0E. B coll.3
L[FT T1. B 00114
ZIA 2 M0(IA-1*IPKVS) * 1 3 00115
IIAPI N00(IAo!PWTLS) + I B i0116
IPNTPI :IPNTS(IIAPI) B 00117
IF (I PTPI .LE. I1, GO0TO208 a 00118
WD IPNYPI - IPNTSD(I,IIA) + IPNTSD2,IIA) -I a 00119
GO TO 210 5 0012D

208 WB = WBBS, B 00121
210 CONT II X 00Cal.?

CALL 0CCIM (%;OX,LBXCL, IAs, IA,W~B, .T.9 1BACD ) 00123
IF MWB . 14iBBS) GO TO 215 5 M0124
Do0212 1 -- 1,WBBSe r:s
IF (IBXCDCWB) Wt'. 0) GO TO 213 B C0126

rB z B-1 b 00127
212 CCNTIMXA u M128
215 CONTIUE B 00129

C IBXCO RCd CF BOX CODES B 0030
C NVB = N.54ER FOJM Bi
C Mt 0032

r Q- LOCATION IN THE SUBDIVIXE' L.""SH ARAY FCA B0XQlA,KJf- B 00133
MW LOXSDW(IAJCO.., H ~i',~~r~wL)I 00134
N: +~b(+ / I1 B

C KfAMEL(N.M) zIEl(t4~4)/ + ACS(M) + 1) , bO It 136
C N SA.SSCRIP1s F(?R KERE (STMIT4 WITM Nw,0 6 0013?
C 9 00138
C CINTER B OF RCW IN COW 00139

If (jCCL .GT. P#B) 40 TO 2M0 B 00140
If (IBXCD(JCQ.) .EQ. 0) GO Tj M2 B 00141
5 :m- + SKERN.(N) * (EtN6lU(1 1 OA)- EW1LGD(2,ICW1 B 00142

220 CONT IP B 00141
C 8 0044
c B 00145
C MO!N CWJ PKMO CENTR CH4RD CF COWC IN 3B1M DIRECTIONS B 00146
c IMR :h PO(NTERS IN D001MAIS ARRAY FOR RIGHT,LEFT SIDES B 0014?
c IMP~IM. :POINTERS IN BX021DCES ARiRAY. AS ABOVEE a 00148
c L 2LEFT SIDE POMEYD INMF)CNTR (CHANGES SIGN W4EN B 00149

c HE FiAtfF~i' CE ERLII IS 0.MIJTIRED) B 00150
C t LEFT SIDE W.LTIPUERt, USED To DETERNIW SYW4ANTI 8 00151
c SYN. AFTER PLAtECGM CENTER-LINC E\'CJNTERED. 3 0015

low~ z IDw.1 a 00153
ID4.. x IDW-t B 00154
IBM x JCOL+1 B 00155
IIXL IB)iM-2 B 00156

B151



L = -1 8 O---

E = 1 .0 B 00159
C 1 00160

DO280 MUJ Is NU a 0)0161
C 1 00162
C RteGHT SIDE a 00163

IF (I&,M .GT. NWB) GO TO 230 B 0016.4

IF (IOXCD(IB)I) -ED. 0) GO) TO 230 s 00165

B = 5 +. SKER NL(N) * (ENSUBD(IIDI-,- ENSUIBDR,291R") B 00166

ZY1'. COWfI NUE a 0016?

C 3 00168

• LEPT SIDE 9 ml 9
C B 00170

IF (.N~r. LEFT) GO TO0270 8 0011

C HAS PLA.WO(RM CENTER LINE BEEN ENCOUNTERED - B 00172
IF (I BMt. .T. O) GO T02 50 B 001 ?3

C YES. SET FAMAIEIERS TO SIEP BACK AC]ROSS, RI%IT HALF AS A B 00174

C SY,%OrRIC/ANTISYMME:TRIC IM'AGE OF THE LEFT" SIDE. 0 00175

LEFT = LSI DE B 001 "/6
IF (.NOT. LEFTI) GO TO 270) 8 00177

E 3Y ' Y B 00178

L= 1 8 001713,

IBX. = 0 0180

I DWt I ILA, + 1 8 00181
GO0 TO 260 B 00182

C lir THE CENTER LINE HAS FREVICIUSLY BEEN ENCONTEE, IB).. WILL B 00183

C BE IMOMEASING. IF IBX- HAS EXCEEDED THE NUHBER OF" BOXES ON B 00(18.4

C THIS ROW, THIS ROW IS COMPLETE, TRANSFER TO LOOP rCN NU. a L4185
2WJ IF (18 X- .GT. W B) GO TO 27 ?U 00186

2WIF (I BXCD (I B)-) .ED. -) GO TO 270 8 00187

3 = B + SKERNL(N) * (ENStJBD(IIDW_,) - ELep,(2,10t4.) ) E 8 00188

270 (:OHT I NuJE a 00189

C 5 00190

c SET COUINTERS F(:-, NEXT ST1EP O WD 8 00191

lIlW = ILS,9+t I8 00192
IDWLd = ICCL.L 9 00193

18 - IBM•I B 00194
IBX- IBM-L+L B 00195
" = I I B 00196

280 CONTINUE aI 00197
C EN OF LOOP ON K) (SUBD IVIDE• COLUMNS OUTBOARD) B 00198
C 5 00199

3DO CONT INUE 3I 00200
CEND OF LOOW ON NU (SUBDIVIDED RCll5 FORWRJD) FROM 2WO a 00201

• IS THERE AT LEAST ONE IlJLL UNSIUBDIVIDED) ROW LEFT A14PAD OF 8 00203

• CURRENT lUISITlOMq- 00204

310 CONTINUE 00OO05

It" ik .LT. 14Q ) GO TO 400 8 00206

C IJ 00208

C UNSUBIVIDED 8OkE3 00209

C 00210
C DET1ERMINE RCWt AM5 COLUOWN NUMBERS IN SUBDIVIDED ARRAYS CRftS- g 00211

c POC ING TO UNSUBDIVIDED BOX CENTERS. 8! 0021;!
c IA :ROW LOCATICN OF C(NTRIBUT,,,u SUBD IVID ED BOX 3 00213
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C IIA RO LOCATION OF UNSUBDIVIDEI BOX B 00214

C ItU = FIRST ROW OF UNSUBDIVIDED BOXES TO USE, COUNTING B 00215

c OUTARD. a 00216

C JJJ = UNSUBDIVIDED G.CRlD tu4BER OF RECEIVINr BOX B 00217

C 3 00218

IA IA +. NSUBT2 a 00219
IIA = (tA - IXBW)/NSUDBV + 1 00220
INU = NXBt /SUBLDV + IB 00221

iAi = (JCCL-i)/NSUBCV ENR B 0Ia2e

IO TO 420 5 00223

c ~ CQ.B 00231

C SET UP PUiNT"ERS IF NO SUBDIVISION UAS REQ UESTED B OD225

C a 00226
410C t4It B 00233

C IA %AS S BST TO IRCT UPEN ENTRY LB 0o
IIA = IA a 00229

INU = t B 00235
JCJM.L B 00231

C B 00232
C ODERINE THE CCrTRIBUTIC, TO B FRCMq A FC(RWdID CONE OF UNSUB- B 00233
c DIVIDO BOIXES, STARTING WHER E SUBDIVISION LEFT OFF. B 0023,4

C NUJ = RCW NUNBE)R OF CONTRIBUTING BOX( RELATIVE TO RECEIVING 8 00235
¢ cK B 00236
C B 003?

420 DO 500 N = I Nu, M* B 00238

IA IA - NGUIBDV a 00239
IIA IIA -1 a 00240

C HAS TME FRD EDGE OF THE PATTERN BEEN REACHED - B 00241

IF (IA .LT. IXB) GO TO 60 B 00242
C NO. CET BOX TYPE COCES FCR CURRENT ROd, UNSIt EIVICED BOX B 00243

C CENTERS ONLY B 002,4
LEFT .T. B 00245

IIAVLPN = IIA + IClLPN B 00246
' = IPNTW(,IAVL:WI) - IPNTLW(,IIA.PN) + IPTlW(2,IIAWLPN) B 00247

1 - 1 B 00248
CALL DC DCE(IBOX.LBXCD, IA,t, IltfrB, .F., IBXCD) B 00249

c IXCD ROE CF BrX CCCES 3 00250

C W5B NkER FOUN4D a 00251
C B 00252

C GET LCCATION IN JNSt.BDIVICD DO#A.8SH ARRAY FCR BOX(IIA,JJJ) B 00253
Id = LOCSDW(IIALPN,JJJ, IPN T , IXAVLPW9I,1,IIAVLP*2) B 00254

C 5 00255

N x (NU,*(NU+))/2 + I B 00236

C N UNSUDIVIDD KERNEL SUBSCRIPT FCR MU = 0. B 0257

C B 00258

C CO¢fE BOX 3 00259

IF (JJ!! .GT. WB'S) GO TO 425 a o02(2
IF (I3)iCD(JJJ) ,NE, 0) B 5 + :KtRN.(N)*(EtRUS(ID)-DRLS(IDW) ) B 00261

,5 CONTINUE a 0026r
C fA263
c G'CN WUT FROG CENTER CD IN 9034 DIRECTIONS 4 00264

I a IDWI a 02265

ID 4. a IO w-I B 00266
1ll1 z JJj* J 0026
IM~ a lBXR-Z t 268
L x -t B 00269

c 1.0 B 00270
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lw = .I + 00271

c 5 002?2

IO 480 MU: :e ItJ 00273
C 3 00274

C RICHT SIDE 3 00275

IF (IBR .GT. WB) GO TO 430 a 00276

IF (IBXCC(IBf) .EQ. 0) GO TO 430 5 00271
5 = 9 * P:KENL(N) * (ENRUS(IDi) - ENRLS(I,) ) B U0278

430 CONTINUE a 00279

C B 00280

C LEFT &IDE 8 00281

C 1 00282

IF (.NOr. LEFT) GO TO 470 B 00203

C HAS PLANFCRM CENTER LINE BEEN ENCOJNTERED - 3 00284

IF (IB . .GT. 0) GO TO 450 B 00285

C YES. SET FARAMETERS TO SWEEP BACK ACRCSS RIIT SIDE B 00286

LEFT LSIDE 3 00287

IF (.-NK. LEFT) GO TO 470 B 0028
E SYMTY B 00289

L=1 B 00290

BX. = I B 00291

ID4 = I V6. + 1 B 0029
C TEST FCR RCW COMPLETE, AS IN SUBDIVIDED LOGIC B 00293

450 IF (IB).. GT. NYB) GO TO 470 B 00294

460 IF (IBXCD(IB)L) EQ. 0) GO TO 470 B 00295

B = B + PKERNL(N) * (ERUS(ILAA-) - ENRLS(IVd.) ) E B 00296

470 CNTIINUE B 00297

C SET CCU*4TERS FCR NEXT STEP OUJT%4RD B 00298

XDW = ILA+I B 00299

IML = IVL.+L B 00300

IBW = IBC+I B 00301

IBX. = IB)L. B 00302

N = N + I B 00303

48 CONTINUE B 00304

C DI CF LOCP CN K. ('CODS OT'RD) B 00305

C B 00306
20 CONTImE B 00307

C END OF LOOP CN NU (R0S FCRWD) FRCI 420 B 00308

C B 00309
c B 00310

OW RETULN B 00311

C B 00312

D B 30313
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SUBROUJTINE OETAIC(UCENT, ITPE, ICcCE, IR) GETA IC 0000?
C GETAIC 00003
C GETS DESIRED AIC ARRAYS FMO4 DISK~ GETAIC 00004
C 4ETAIC 000S
c JUCENT = CHCRD MAMF GETAIC 00006
C ITPE = Is WING/WING 3, RIGHT WIW/TAIL GETAIC 0000?
C 2, TAIL/TAIL 4. LEFT WING/TAIL GETAIC 000
C ICCCE = 0. C,V,W DESIR~ED GETAIC 000OD)

c1t VW DESIRED GETAIC 00010
C 2, W DESIRED GETAIC 00011
C JR = EFRR RETURN 0. SUCCESS 2, CsW NOT FajM4 GETAIC 00012
C It C NOT FOUND 3, NOHING FCUNC GETAIC 0013
C GETAIC 00014

CO /FILES / NTtT,~AEIStNLISACNiP FILES 00002
1 IOJSPMCIESCIVPSC,IGEC6C,IWrFSC,IAICSC FILES 00003

CO /TAEI(Y NFSNSLS,NWS,ID(20) ,NIC,ITYFI,LRSU ,6,M,N, TAPETO ODW2
I NRI4(0) IIRR TAcF1O 0003

DIMENION IPARM(10) TAFEIO 00004
MUIVALENCE (FARM, I ARM) TAPEIO 00005
CCM40N /4UAICS/ YBAR,ELoP4MJC(2,50) NIRCV6,SLjRF, KJ&II CS 00002

I YBARLW... t4JAICL (2, 50), R6L,SLrFL, PSI CIF "4JICS 00003
LOG~ICAL S*.RF,SLRFL MJA I CS 00004
C044ON /PAICS / Nip", NMT, t'RWTK, NLWrK, PAIC(4,50) FA~ICS 00M02
IN1EGMJ RIC PAICS 00M03
CIIENSIcN NKM4 POICS WO4
EDUIVALEPCE (MbAIoN(()) PAICS 00l005
COM40N /AICS / )@W, C (1640), W(i 640) ,V (I640) ArCS 00002
CCMqLEX C, I we V AICS 00003
C0640I /MiRAYS/ KBXCDW,LBXCDW,LBCXCKXCDT,LXCDT,KJALR-,,LJAL+1, ARRAYS 00002

I K.ALiHA,KKERLLKt,KNTRM,LFNRMKEFSL ,KELFIII, ARRAYS 00003
2 LWMES , KPTSD ,LF4TSD, KSDW, LSCW, KPNlTW, LPTCW ARRAYS 000D04
3 KL .bLVW,KTVP.LTVP ARRAYS 00005

LMJICAL WXAIT,RANCOU GETAIC 00022
LATA MXW.IT,RAN~CU / .F.,.F. /GErA I C 00023
DATA IPAIC,IFAICL,IPJT, IFLAG,IFLAGL, ICCCEP W 4 FTNx1 00061

C GETAls. 00024
JR 0 GETAIC 00025
IF C[I'ET NE. 0) GO TO 1M GETAIC 00026

C GETA IC 00027
C INITIAL CALL. SET UP FILES AND POINTERS GETAIC 000M8

REWIND IAICSC GETA V: 00029
IPNT = I GETAIC 0D030

C EXFAINC PAIC ARRAY GETAIC 00031
1 : 4 OETAIC 00032
Ir (RwrK .Q0) 1 =3 GETAIC 00033
If (NTTX .EQ. 0) 1 =I - GETAIC 00034
IF (N"F .t0) 11I-t I ETA IC 00035
Ir (t4.WTK .EQ. 0l) GO TO 120 GETAIC 00036
IF (I .Ea. 4) GO TO 140 GETAIC 0003?
Do0i 11 1 1,NLWfl GETAIC 003
PAY.C(4,J) :PAIC(I.J) GETAIC 00039
PAIC(lij) 0 GETAIC 00040

110 CONTINUE GETAIC 00041
1 z I- 1GETAIC 00042

120 CONTJINUE GETAIC 00043
IF (PNRWrK .Q. 0) GO TO 130 GETAIC 00044
IF (I ECQ. 3) GO TO 140 GETAIC 00045
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cq' 1,15 1 , 411wlK (4TAIC OrY0d6
1114,l PAIC4 ,jl focTAIC 0004?r

P*ICII.j, 0 CCTAIC 0O',14
t1!5 c('lI'OAK G~CTA I 00O043

1 .1 1 IC41 A IC 00050
130 cc"TNtUE GCTAIC 00051

IF IW1Th .EQ. 0) GO TO 140 CoCTAIC 0002?
IF (I Co1. 2) C.0 TO 140 WCTA1C 00053
DO 135 1 1,NTYXc1l Cai 0. CN)J

:'. '.i AK (I, J) CCTAIC ODDS .
PAIC(Ilj) 0 CCTAIC 00056

135 CONT I4 GU CTAIC 00011
140 CC4T I NX. CCTAIC OD0OM

c ZER~O CUT THE A IC A~qrAY . GCTAIC 000"3
00150 1 z 1.LPKER4. GCTAIC 0001W

C(l (a..0.) GETAIC 000Cc

V(I) (0.,0.) GCTAIC 00063
Mo CC4T I NIX GETAIC 00064

C GCTAIC 000'S5
C CT TlHE AIC LCXATICIN GCTAIC 0004A

I M CCHTIN4A GETAIC 00067
IF 4.I~ LT. JUCEHY) W TO 290 GETAIC 000(6A
ILO' PAIC(ITPE,JUCENT) GCTAIC 006)

C ARE TH4E CE31RED AR~RAYS ALREADY IN CCME - CETAIC OD70

IF (ILCE -EQ. IPAIC) GO TO 300 GETATC 0071
IPAIC IL'X GCTAIC M0072

ILtX (ILCE-)*4 * I GETA IC 000r3

C GETAIC 00074
C GET THE KA.IC ARRAY FRO4 THE NOPAA AIC SCRATCH FILE GCTAIC 00075
C CETAIC 00076
C SPACE AMC READ KJAics CTAIC 00077

CALL. RDINIT GCTAIC 00078
IF CILC - IPY4T) 200,220,210 GETAIC 00079

C )4AICS ARE BEHIND CURRENT LCCATICW4 GTAIC 00090
2M REWIND IAICSC GETAIC 00081

N001 = ILOC -1 GCTAIC WW02
GO TO 220 GETAIC 00083

C CETAIC 00084
C NCDVIRED KA.ICS ARE AHEAD CF CtAREWNT PITCS GCTAIC 00065

210 C014T& I GE TAIC 00066
*6 -- tLCC -- P9T GETAIC 00087

C CCTAIC 00088
C READ WUIC5 FRO4 IAtCSC CCTAIC 00069

220 COHT!14 GETAIC 00Ci9)
WMARY w 91 KJUIC t.4.TIKC 00091
K 22 GCTAIC OOOW.
CALL. REA"M( IAICSCt 0N"I'VRA~C41I 1*S.* LS,*6, go 140, 10, GEAIC 093

sITYPt. LAS, 18*1G. 4#N, PAR14, IRA) GETAIC 004
If (inA WI. 01 Go TOY 300"TAIC 00093
W04 0 04T4AIC 00096
IPE z 11.0.1 1 OCTAIC 0009?
CL s PAWM(S UTAIC 0"0
yA s PARW4 S(TAIC 00mW
ICO a IPARS4(G) GETAIc 001m0

c GETAIC 00101
CALL NI IT Gt"Alc 0010e
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C IS TME C ARRAY DESIRED -GETAIC 00103

IF ( I CCE N~E. 0) GO TO 2 50 GETAIC 00104

C YES. IS IT AVAILABLE -GCTAIC 00105

IF (lCD .EQ. 0) GO TO 240 GETAIC 00106

c W~. SET THE ERRCR FLAG AMC CC*JTII&E GETAIC 00107

IR =I GETA!C 00108

GO TO 250 GETAIC 00109

C READ THE C ARRAY VRC) IAICSC GETAIC 00110

240 CON'T I WE GETAIC 00111
MURRY =9HSFATIAL C GETAIC 00112
CALL REACMX( IAICSC, MXIT,RA?~CU, NFNS Lrl,"RN K, NID, ID, GETAIC 00113

1 ITYPE, LAS, C, MIN, PARM, IRR) GETAIC 00114

IF (IRR Wt. 0) GO TO 3000 GETAIC 00115

CALL ROINIT GETAIC 00116

GO TO 280 GETAIC 00117

250 CCNTIN.E GETAIC 00118

1o GETAIC 00119

2w) CONT i Kx GETAIC 00120

IPNT =I!'T +- I GETAIC 00121

C READ THE W ARRAY F1RO4 IAICSC GElAIC 00122

kX(ARRY =9HSPATIAL W GETAIC 00123

CALL fEADMXC 'aAICSC, 1'%lRT,RAWtJp WSNS LS,I#R, K, NI1D, Ir, GETAIC 00i124

1 ITYPEs IRS, W, MNI FARM, IRR) GETAI.. 00125

IF (IRR NE,. 0) GO TO 3000 iZTAIC 00126

1IFWT =I FN + I GETA' .C 00127

CALL RDINIT GETAIC 00128

C IS THE V ARRAY DESIRED - GETAIC 00129

IF (ICCCE .E2. 2) GO TO 300 CWTA IC 00130

C YES. IS IT AVAILABLE - GETAIC 00131

IF (I CD . N. 2) GO TO 28 GETAIC 00132

C NO~. SET ERRCR *'tAG GETAIC 00133

IN =IR + I GETAIC 00134

GO TO 300 GETA!C 00135

C READ iKE V ARRAY FWOI IAICSC GETAIC DOM3

200 CCWIN1& GE';AIC 00137
WCARRY =9HSFATIAL V GETAIC 00 1 M

CALL READHX( IAICSC, MX6IT,RACCU, NIFS,Wj', LS,N#4R. K. MIDI ID, GETA IC 00139

1 ITYPE, IRS, V, MNh, PARK, IRR) GETAIC 001.40

IF (IRR NE. 0) GO TO 3000 GECAIC 00141

lpe4T =IpNT I 1 tcTAIC 0014Z

GO TO. 300 GTA IC 00143

C GETAIC 001"4

C NO AICS CAN BE FOLMI CF N1E TYPE DESIRED FCR THIS O4CRr, GETAIC 00145

290 IR =3 GETAIC 0014f;

C CETATC COW4

300 CC. I NUE GETAIC 00148

RE-T'PCN CETAIC 0149

C GEWAC 00150

C 31AGMTIC GF2TAIC 00151

c GETAIC 00152

mm0 cGNTIKJE GETAIC 00153

AIT ( ITG,9=0) IAICSCsIRR GETAIC 00154

MtaEt LhT,9192) W4'ARRY, WIN CEYAIC 0015

CALL OrLU&4(1, (CAIC 00k56

9OOC r(2RMAT(49H*%** CIR( - W4ILE REA*N4 FR~OM SPATIAL AIC FILE ,AIO, GETAIC 00137

1 1414, ETRRCR CCCE =14. 4H1 *** ) OETA!C 00158

9192 FCR)4AT(14X,AIO# 201VAPPAY, CNSIC'flO (14,2NI4.tIN) %.AS BEING OETAIC 00159
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ihRA GETAIC 00160
ENC GETAIC 00161
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SUBROINlE STOSDb(IROWJCCL, EN, IBOXLBXCD, I)(B,N)S,SWB, IRR) ST08DW 00002

C STC5IJW 00003

C STCRI3 A C04PUTED3 DO&ASH VALUE IN 7ME EN-ARC.MD SUBDI VIDED ST(ZIt.W 000304

C DG*ASI4 ARRAY, AND) UPDATES POI NTERS WIEN NECESSARY STCZDW 00005

C STC5DW 00006

c IROE BOX CHCRWESE LOCATION STCBDW 00007

C JCCL BOX SPAt&ESE LOCATION STCSDW 00008

C EN =C04PLEX NCRgMALASHES TO BY STCRED ST08DW 00009

C IBOK ARRAY OF BOX CODES STOBDW 00010
C LBXCD =LENGTH OF BOX CCIDE ARRAY STCZCW 00011

c J~a FIR*ST SUBDIVIDED ROE OF THE F.AWFCRM STC6TIM 00012

C MW = AXIMUM4 CHORD LENGTH CF SUBDIVIDED PATTERN STOSDW 00013

C ~ we = AXIKt04 ROE LENG7H STC6DW 00014

C RETURNS - ST060W 00015

C IRK ERROR RETU.RN, 0 SUCCESSP' .L STC6DW 00016

C I, FUNCTI Ct LCCSDW FOUN1D Th' POI WER CITSI DE STOSDW 00017

C THE W~INED SET CF DO.6I.ASHES STC~rlW 00018

C ENIUSD =SUBDIVIDED NZJMA.4AbSH AiRAY WITh AflDED VALUE STCSDW 00019

C 3TOSDW 00020

c COMON PARAMETERS USED STOSLAW 00021
c MXSKRN = MAXIMUM SIZE OF THE SUBDIVIDED KUEL ~ STC13IW 00022

C I.SIDW DIWClSION CF SUBDIVIDED t RMAL .ASH ARRAY STOSDW 00023
c I PNTSD = POINTER ARRAY FO. SUBDIVIDED tNAWL %mASH ARRAY STCSDW 00024

c IFWrIN = WXT AVAILAB3LE CELL IN IPNT~SD STCSDW 000O25

C IPWEr = FIRST C'URENTL-Y VALID CE.L IN I PNTSD STrSEW 00026
C I PNTLS, DItC7NICC4 OF IPWTSD STOCLA 00027

C STOSDW 00028
C0440% / KERN / M M)(SKRN, IPKERN,NlrKRN, WPATK, NRCW.A KERN 00002
CCMON~ /ARRAYS/ KBXCD4W, LBXCLDW, LBOC, KBXCDT ,LBXCDVi KJALFH,*LJALRI , ARRAYS C0002

I U.LFIA ,KKERtI.. DLERI& ,KPN'r.4, Ltilhi , iEFSL , KQ.PjI, ARRAYS 00003
2 LNClDES ,KPNJTS'6, LPITSD, KSCW, LSDW, KPNI DW. LFNTDW, ARRAYS 00004

3 KDVW,LDW,KTVP,LTVIP ARRAYS 00005
C0944 /StI.SH/ IAFITD(2,50), Et6UBD(2,600), IPNTIN,lPNTOT,IPJ lS SNW.SH 00002

C IPNTSD(LPNTSD), EtNUBD(24..SDW) StbSH 0000
COIPLEX ENSUBD StMbSH 00004

CMMO /CHECKR/ DPPCR, GEOCFRW-.~CCFR ,AI ,- ,-.ZCFR, SHCIF AF*CFR CHECKPR 00002

LOGICAL DPPCFR, Gf:CC, WXCCFr(, ATCCPR,'4CFR, SHCFR, GAFCFR CHECVJ~f 00003
EQUIVALEN'CE (04ECO(J4 3CR) STCSCE 00033

LOGICAL OIECX ST CSDW 00034

DIMENSION TITL(3) STOSODW 00035

C STcBDW 00036

C STC8LW 00037

COMPLEX EN(2) ST08DW 00038
C STCSDW 00039

0R STOSDW 00040

c 15 THIS THE INITIAL CALL 3 TOSDW 0)0041

IF MIOW .EQ. 1(B .AND. JCQ. ME~. 1) GO TO 70W *TCSDW 00042

C W). IS A NEW ROE BEING CONSIDERED -STC&DW 00043

IF MIOW .GT. 0iCROE CO TO 200 STO&DW 00044

c NO. GET THE LOCATION4 7CR THE VA~LUE IN THE 4tUiDIVIDED DOW STCSDW 00045

C loRSi ARRAY STCaDW 00046

li x L0CSDW(IROW.JCC-l. IPHTSDIPNTIN,IPNTOT,IPETLS) STCGDW 00047

If tIJ) 900.900,55 SIOSDw 000'.8

C STC6DW 00049

C "fS UPCAiTE POINTERS AND) ADD A ROW TO THE SUDDIVIDED BOX ARRAY STCSDW 0OO10

200 O*ONTINE 31c6('w 00051
Icks~c~rw ooos~ 0051
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C SET THE W.XT VALUE~S OF THE P%)INTER ARRAY (I ROW STCSDW 0C053

C IN~CREMENT IPNIHN, ALLC)EI'4 FOR ENC-ARC' It'CRDCNTAL STC)6DW 00054

IW = !PW~TIN STC6tDW WC055

t IpSD(l.IPNTIN) 1TCOL4 00056

CALL POINMT (!RO-w, I,MB, .T.,.T., I&BOX,LBXCD, !FWTLS, STCSDW 00057

IIt, IPNTI?4,IPTSD) STCO0%4 00058

C STCGDW 00059

C LOOP INCREMENTING 1PN70rT IF OVE-LAP OCCURS. STCGDW 00060

220 CONTINUE STCSDW 00061
IF IPrNIIPNfoT) 2M0,225.235 STCGDW 00062

225 IPt'TOlT = CM(IPiNTorlpNTLS) +1 STCSDW 00063

CoO TO 220 STC6DW 00064

230 ISRO.6 IP4TIwN-tf+IRfL.S STCSDW 00065

Ga) TO 240 STCGVW 00066

235 ISRC65S IPNTIW -TG~TT STC8TDW 00067

240 CONI TP& STCSDW 000683

iF (ISRCVA .Gr. MXAN) IPNTOT = C_(IPNTCT+ISR(3.8-M)GK!%NI, STOSDW 00069o

I I PIfL.S) + I STCSDW 00070

c STC8DW 00071

C KEE" SL9VI DED DO~&SHES Ew,-ARajND. STCGDW 00J072

C AAS THE ARRAY LIMIT BEEN E)XCEEDED - _STCZLW 0007-3
ICA.D =IPMTSDl(Iw~4) STC(jCW 00074
IF (IPNTSD(I.IPNTIN) .LE. LSMW+ 1) GO0TO 405 STCGDW 000j75

C LIR4IT EXCEEDUED By CtlRoEj Ropi. PLACE AT BEGIW#INC. OF MHE ARRAY STC6CW 00076

IF (-NOT CHECMF) GO TO 400 STC$LE 00077

TITLM = WENP SU610IVI STCBDW 00078

riTL(2) = IOEL, up~ri STOSVW OWS

TI%(tCS= 10H, PARTIAL STC)SDW 0008
IF (IPNTIN .LT. ITT)GO TO39'i STCSVWP 00081

CAU.. PRNRT'L0EUO2ZW:TINI-~vBTNS; STCSW 00082
GO TO 400 STOGDW 000)83

395 CALL FRIHTR(TItL ,',E 4SRA-,2,IFNTfOT,IPNTLS-1, HWt3,IPNTSD) S7CS6W 00084

CALL PIJHTR(TITL,,EMUB,2, It 1Pt'rIM-, MS, I PNTSD) STCISDW 000O85

400 CONT I R L1T05DW 0008S
IPNTSDCIPNT;N) =IPNTSC(1.IPNTIN) - IOLD + I STCSDW (0087

IPNSD(I,It'G I bTOVW 00038
C STO6DW 00089

405 cow I &rZ STC6DW O0C0Gj

1PM =IPTrSD(I,I,4I STC6DW 00091
IPI =IP~rsDCI.JPNTIN) STCSI'W 00092
IPO = IPNTSDC1,IPNTOT) STCSDCW 00093

C ISTC6DW 00094
Ir (10.0 .Io. IPG) GO TO430 STOSDW 0009 5

C STCS['W 00096

c ARRAY UAS ALREADV EME-AROUND PRICIR TO LATEST ADDITION STOSLW 00097
IF (10.0 ME. I PM) GO TO 440 STCZDW 00098

C ACCED ROW WPNT EN-AR-*.*(C AS UaCL STC6DW 00099
410 IPMTOT =4C(IPNTOT,IPWTL4') + 1 STC8DW 00100

IF (1PNTSD(1,1PTOt) WI. I )GO TO 410 STCSWA 00101

IP4TOT = M(IFWT,t'NTt.S) + 1 STOSIDW 00102

IPC,: ZPMTS(I,1PNTOT) STCSUW 00103
GO TO 44 STC6DW. 00104

C 3706OW 00105

C ARRAY WS SEQUENJTIAL. CHECK W40~HER IT HAS tcC*C ENO-AROUID 5TC6DW 00106

430 CC*HTP&P' STOEDW 00107

!F C10LD .EQ. I PM) GO TO 500 ST08DW C0108

C IT HAS VC#C END-ARWCU STCSDW 0010)
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c ST05DW 00110
4A0 CONTINA. STCGDW 00111

c H4AS THE AR.RAY KEEN eWER-1RIiTTE4 IN WING. EM-AROUND STC6DW 00112
IF (IPO fvT. IPI) GO TO 500 STc6r)W 00113

c YES. bOME IPNTOt UNdTIL CLEAR. STMDW 00114
IPWTOT :- M(IPMT0T.IPNTLS) + I MGM$D 00115
IPO = IPW4SD(1,IPNTOT) STCSDW 00116
IF (IPO HIE. 11 GO TO 4.40 STC6DW 0011?

C STCSDW 00118
C ALL PUNhTER~S HA'4E BEEN RE3CT CWCT LOCATICN STC8CW 06110

sm cO4VINUE STCSCW 0012.)
IJ' LCSDWM r-i,.IjCCL I PW4SD,I F*T1 P,1IPWTTI Pt*rS) STC6DW 00121
IF ti i E. 0) GO TO 9w0 STC 00122

C STC6W 00123
c sTCR THE tKc4.~sH VALUE~ STCSt)W 00124

5so caqtJy4E STCSL'4 00125
D6'%5Df,lJ) =ENCI) ST(Z6DW 00126
EMJBD(ZIJ) =EN(2) STCSLW 0012?

W00 RETUR~N GT06DW 001?8
C STCTDW 00129
C STC6DW 00150
C INITIAL CALL ST06DW 00131

7WCW J ST(SLW 00132
IPT C M!-,pNwts) + I STCSDW 00133

IPWTIN lFNT(X STCSDW 00134
NX MIN3OO)MS-TXB., I4XSRN, IPNTL.S-1 ST(CLW 00135

c SET UP PUNHTER ARRAY FCR FIRST PASS STCSC%4 00136
CPAL. PO[Wr%(IXB, P4XV.B, .T., .T., IBQX,LBXCD, IFNTLS, STCSDW 00137

1 It IP4TIN, IPNTSD) SY(ME4 00138
720) Cic4TImJ ST0617W 00139

IF (IR4TSDCI,IPNTIN) .LE. LS~w GO TO ?3 STC6tW 00 140
IPdTIN =Ip4TIH - 1 STCSCJ 00141

wx=WX - 1 STC6LDW 00142
CoO TO 7ZG STCSLW 00143

750 Cor I HU STC6DW% 00144
I(ROi = MX + IXB - I STC6DW 00145

c STCSIZW 00146
O6LSM(1.) =ENMI STC$ED4 00147
ENSWD(2.1) = N(2) 3TCBDW 00148
GO TO 600 STCSDW 00149

C ST(3IDW 00150
C EARR~ STC8ED% 00151
900 TR = ST06DW 00152

GO TO __ STC6DW 00153
C STCSDW 00154

DCSTCS!DW 00155
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Su3RC1JTTNE IiRINTR( TITL.!WCCEIARRAYK,1IMMXBK13!pt4Rm) FRNTN& 00002
C PRt4TN& 00003

rTITL - TIT'..t TO PRITi FCR THE ARRAY FRNt4 00004
C ICE - MODE SHAPE NUMER~ FWN 00005
C ARRAY - ARRAY TO PE PRINTED FrqtWW. 00006
C FRNTflE 00007

DME610 ARRAY(Kt), TITLA3) FR.Nff W 00008
CCMPLEA A~RRAY FRT~ 00
D!t(1*,1(y4 IPNTRP(2,50) ?FRN4 00010
CQWJN /CO*4TRL/ FREVFXvO4ACH, TITLE(8), FrVGECM,FRVM:CE,t.'IHW,DIHT, CCNTRL 00002

I DEFAULT CO~. RL 00003
LOGICAL WFjVG-E(CMFRVMCE, DIHW, CIHT, IEFAULT CONTRL 00004
C044C1 /FRC8LM/ X OI, t4CES, NTSLCP, WVALS, SM00TH,tatEG, CRt~c1T, PRCELM 00002

1 EAICSJICVSPLYWXV IRC3LM 00003

LOGI CAL SMOOTH, CR[CF1 T EXAIC t SUEDV. FL.YWZCC FRCIBL 00004
CCW"Y4 /FILES / NTS,NTSr, INTAPE, IWS' r*NLAIC,NS6AIC,NOJTr-, FILME 0000?

IIaOSP,MC)CESC,TVPSC,IGC-EC,IWrFSC,IAICSC FILMS 00003
C00404 /XVAL / IKVAL,M(VAL(20), )KS(?J) KVAL 00092
rIMEN5KO)4 PC(2) PRNTNW Ma 006
t1i EM 1(C" S (50) D (50) PRNT?&4 00020
ELIU1VALENCE (C)D F))(C)B F1ZI FRWW4. 00021
REAL. KI PRNTN4l 00022

Ii~TER PAGE FRNTNW 00023
CC)4')N /.WUIF~i CFCC1E, I8FCNT, B15F (3280) R%4BUT 00002
DATA PC / I)IPAGE COTI ,4HN.UED FTNXI 00063
!ATA BLANK / 1H FTtC(1 00064
IATA XII(IT / -1.0 /FTN(I 00065

KI: QVAL(IKVAL) PRNT4b4 00024

IF(KS(IKVAL)J.E.XIN1T) KI )Q(S(IKVAL) FRNTtU 00025
C RNTW& 00026
C PRNTW4 0002?

PAGE =0 PRNTNA. 00028
*~ -- RNT44 00029
* =4 FRNTW& 00030
IFCH.QT.WrB) M4 = BFfNT~W 00031

100 LINE = 100 PNY1E 00032
200 CO0 1400 1 = I1M.MXB PRNThU 00033

00 3w0 J=N.M 1FrlE'T 00034
30J) 0.0 !MNT.W 00035
owJ 0.0 FRNT W 0L036

;3X0 CO4T k &E FKNTW. Owl',
1FCLP[.LE.50) GO TO 900 RNTW 000,8
PtiCE = PAG CC + FRNTW~ 00039
LINE 4 KNT JW 00040
WiTE CNW6.9001) TITLEITITL, XYAC, KI, iMODE PRNT 4W 00041

C PR NT WI C0042
IF (PAVG.Eo.t) GO TO 700 PRWT 00043
WIVE (NT6,9005) PC PRNT4, 00044
011 TO e00 PiRNTN~ 00045

1D0 W. iTE'4Tri.9005) PRNTW& 00046

90C C14 UEPWN 04
%A IE: (T6.6006) (LAi(, J. J:NW) PRNTWA 00048
W ~I ',!.(NT 6, 600) (BLAW4. J=NM) PRNT RW 00049

90 CO T crI &M PRU4114 00050
,I-1pw(r~mt2,I) PR T~ W00051

Ir (JS LE. 0) GO0 TO 1400 PR N'T W r ) 01?
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JE :.!PN4TR4(1,1+1) - ItX + JS -1 FRWrN 00054
IF(JE.EQ.0) GO TO 1400 FRN 00055

DO 1000 J=JS,JE PRN 00056

D(j) AIFAGrqRAY(l#1tX) ) PATW 00058
IDX: = DX +1 PRNWM& 00059

1000 ccS4tII4 PNTW O6000
DO I200 J=NM PRNR&W 0006
IF($(J)) 1300,1100i300 PRNTWb 0006cl

1100 COW4TI'4JE? ft(r4b" OQ0ES
IFCO(J)) 13001120021300 ~PK 00064

1200 CONTIt&E PRNtI 00065
GO TO01400 ffihMW 00066

1300 %RITE (Wt6,9013) 1,(S(J),DCJ),J::NI4) PNTWI 00067
LUW LIlE + I F*N1 00069

1400 C(NTIMJE PRWNW OMEoq
" =W14PRNTW4 00070

N= W4 PRMfrW 00071
IF(N.CT.)WrD) GO TO 150 TIdT' 00072
lF(W.QT.WB ) H)4r8 qFRWTW C3073
IF(LIlE.'T.4S) GO TO 100 FRWW~ 00074
WITEN169OX36) (BLA*K.,J,J7-N,N) ~FRlL4 O(075
ITE0,76,6007) (BLAW4, J=N,M) FRWW~ 00076
LINE =LINE+3 PRWMf4 000377
GO TO 2w PRNfl 00071,

ISM C01TINUE PRWW4 00079
REMAN KNTI. 008

9001 FCRMI(H1.20X,8410/ 5GX,3A101 46X, '44( $4AC1 F5.3,SMOWGED. FREQI. lFRrlI.E l~C0&1

1 *=*,F8.5, * i* 15ZY,*rI'E SHAPE* BI~) PRNrl4 D"?8
9005 FCRKIAT(44X,42(IH-) ,20X,AIO,A4) PRNTtU. 00083
Of6 FMATWO{R04, AI,14X,54HQKRD,,3, 3(A1.22X,VMOC(D,I3) )FRNThW 00084
W007 F(IHATM3, 4(A1,9Xt4EAL,X,*IWA(dltARY) ) RW~l& 00085
9013 F0RIOAT(I4,8EIG.8) P(N -

EMFRNTPI. 00087
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_ _ _ _ _ _-----------~ -i-l-~~- -

SUBRCT I NE tCxCER(I BOX, Lflc', [A, IAp JLsJL, SUBrC, ICCCE) EIC CC W 012002
DIWNICNi IBOX(LBOX,I), ICCCE(1) oCccv 000as

C IBOX - ARRAY OF 0,X cCCES !N PACKED WljD F(R4AT DcCWt,
c LBri* - RCW IMENS~'ICIN OF BW~ CCCES ARRAY DCCC;4f 00006
C IA - I-TH I WEX OF~ FIRST CCCE TO RETRIEVE E)OD GOCO?
C JA - J-T)H INDEX CF FIRST CODE TO KETRIEVE DCCCM4 00008
C IL - L-ASI BOX CODE ON THE iot-T C4$'RD To RETRIEVE DCCt!P 00009
C JL - LAST BO N THE 'A-THl RQ.W 10 RE2TR74-VE DCc m .I 00010
C SlJD - T., SUBD1VIZE BOX Cd)ES DESIRED, .F. UNSLOIVIE. t~CCC N 00011
C ICOCE - ARRAY INTO WIGH BOX CODE W;LL BE ST(MED, ElcCr4 00012
C tCC1lq4 00013
C CCMW-NT CN USAGE D)CCEVE 0C014
C BOX C(XES CAN BE RETRIEVED F(R ONE BOX, A RCW CR PART OF IDCCN1 00015
C A R(4, ORA CCLM NC PART OF A CJM.. A RGI AW C.ARM4CAN tDCCM4 00016
C NWr BE RETIEVED AT THE SAME TIME. IF CNLY I BOX IS DESIRED CCCW 00017
C SET IL = A AM JL zJA. IF BMT It.N. IA AND JL NE. BCccNW 00018
f. JA, ONE ROWe WILL BE RlETURNED, IL BEING IGNCREM. DCCCN1I 00019
c DCCCW4 00020

CCO4C14 /GCWOY/ C'F.._AN, NSUtBDV, XSUECDv, NSUBD2, NSIACN, SLJRF. GCTY 00002
1 Bt ,BI BETA BIS,B01BTAS, WX, WAZ IPSIW9 GEO~k" 00003
2 M ~~ I4XBBW, NtBW, NTBEW, MXBSW, W#BSW, WBBSW, GEC4TT 00004
3 1 XBW, XCENTR GEC4TY 00005

LOGICAL CCA.AN t6EC4TY 00006
LOGI CAL SUBD t)CC 0022
IN-TEGE SHIFT ncccNiW 00023
LATA t'E14D /20/ DCCCNW& 00024

bsK=7 DCCIM 00025
[B =I DCCC?.W 00026
IF (SM.D) GO TO 50 DCCKCI4 00027
1 = N"DLV * C3A-1) + IXBW )CaCM4 00028
J = WACV * (JA-1) + WMLCN IDCaD" 00029
ISKIP MUBDV DCCCM 00030
IEM4 NSUBCV * (IL-1) IX8W DCCCW4 00031
JEM NSLftrV * (JL-1) * SGl C'I DCC4.J 00032
GO TO 60 DCdCCNW 00033

~CCNTIK&E DCaCPI 003
I=IA cc'ew 00035

J =JA DCCC~4.I 00036
I*AIP IDCCCW- 0003 7
IEND IL DCCCNW. 00033
JEW = JL DCOCrJ ()0039

er) CONT I NU DC:EIN4W (Wj40
IF (JI EQ. JA) CC TO 1100) DCCDP4;. 00041

C D(CCW. 00042
c RRAM WILL RETRIEVE N1 bOXMS FACH CKU I DCCCIDi 00043

1nc CCPNT ImA DCMW4 00044
DO01000 Ji = JPJL.ISIP DCO0W4 000)45
.Jp z(JJ-I)/NlB0 + I DCCZ*&4 00046
IJWOD = BOX(I.JSPI CDCCCN4 00047

p=(W D- MC(JJ,I(WA) 5 3 DC(:Omd 00048
IF(JB.Ea.60) .iB 0 DCCCPA 000C19

C j3 =KeR F TS 7SHIFT LEFT. EKDWl~ 00050
IJWS. O3IrT(*,SK,JO) DCOCDW 000st
IJCOCE = IJWXD.AW.IJMASK CCCN 000j52
h4a -is Cccc 00053
ICCI'E(IB) j4I FT(I JCCCr,NJB) I)CCCU fj0054
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Is =1I +1 DCCCW4 00055
10C3 CONTINUE DCOCW& 00056

G~O TO 3000 DCOZDW 00057

c IDCOCOU 00058
C PROAM WILL RETRIEVE NJ BoxCEs FRcCHCRGD J DCCD&4 00059

1100 cctm DOW~ 00061

is=(M D- CDJM D 3J DCCCI4 00062

Or 2=0 It I.IEMI,ISKIP DCCItW 00066
Ij%4D =IBOA(II,JSB) DCOt4E 00067

IJCU)E =IJWCRD.ANC.IJtASK DCC(t4w 00068
ICCICE(I) = SIFIT IJCCCE,W'B) DCCDW& 00069
1D = Is + I DCCDW 00071)

a2oo CCNTINUE DCCDt4 00071

C DCCPCi 00072

mm0 CCOIKt DCCICW 00073
RETURN DCCCW& 00074
ED DCCCtWb 000)75
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SUBROUJTINE POINM( [XIHX, 1479 StU, M9A4, IBQ)X,LBXCO, POI NTR 00002

"g4ir, IA"NTI!PNTINIPNR P3 POTR 000035

c PQi NT 00004
C C4?CRATrS, A POINTER ARRAY WIlCl SERVES AS AN INDEX TO A POI NTR 00005

C CONEN6FD ARRAY OF BOX VALUES (MM~ES, M0*a"SHESe ETC.) POI NTR 00006

c PUINTR 0000?
C IX x ENTER CF FIRST BOX TO USE POI NTR 00008

C NX = NUMBER CF ROCI TO PROCSS POINTR 00009
c MYU 8 AXIM4D4 fiO. LENGTH PONTR 00010
C .UD =T., SUBDIVIDED BOXES TO BE USED POINTR 00011

C =.F.. UNSUBDIVIDED BOXES TO BE LSED POINTF 00012

C !DIAFi4 =T.,DIAFWAr-ms TO BE INCLUDEDI Polt4TR 00013
- 1',CNLY R.A1$CRM BCOXES POUNTR 00014

C IBOX =ARRAY CF BOX CODES Pa NTR 00015

C LBXCC =RCE DIMENSION CF BOX CCCES ARRAY POINTR 00016
c MXIR =SIZE CF IFNTR ARRAY POINTR 00017
C I POINT VALMA TO BE USED FM~ FIRST POINTER (NCRALLY 1) POINTR U03018
C twvOJ- POIN11R 00019

C IP!ETIM LOCATICN CF NEXT ABAILABLE LOXATICN IN IPNT1R ARRAY POI NTR 00020

c (C'EERL.AP CF TAIL IS ACCOMNTED FCR HERE.) PO(NTR 00021
c W PTS - POI NTR 00022

c I FMT = POINTER ARRAY - OUTPUJT FRCM THE SL(DRCUTIP'E t 101NTl 00023

C IPWR(j) =LCCATICt4 OF THE FIRST VALUE FCR rCW I POINME 00024
C 1PIIT(2.I) = 0rR L'XATICi (SUSCRIPT J) CF THAT VALUE POI NThR 00025
c POINTR 00026

C C041-N VALLACS USED -POI NTF. 0027

c PUINTR 00028
c P01 NTR 00029

DIMENSION IBOX(LBXCD,I), IPNTR(2,1), ICCCE(150, PCI NTIR 00030

LC(.1CAL DIAFH,SLED,WINrG POI NTR 0003t
C POINTR 00032

ITM~X =IPOI1T PCI NYr 00033
IL =IX + )X - I aCSiTIR 00034
00 100 IRCW I X,IL POINY 00 03 5
1 PBSL4-o POI NTR 00036

MI S&.Sto PC)INTR 00037
1 PBX-- POINTR 00038
IB)MM - 0 POI NTR 00039
CALL TDCC((BOX,LBXCD, IROI. 1R0W,W4B. SUD. ICCCE) POI NTR r0CU40

C POI NTR Cr'j41
c FIND LAST BOX CH RCW POINTF 00042

04 Wr P01 NM -)0043

IF (DIAIF4) GO TO 20 POINTIR 00044

C CKtY PLAWCRS4 BOKES DESIRED POIK.T 00045
00 15 JCCQ. 1,W87 POTN.R 00046
IF (ICCWE(14) .EQ. 1) GO TO 30 PUANT"R 00047
" = "- t POINTR 00048

15 CONTINUE MQINTR 00049
GO TO 9? "~NY 00(350

c PAjFECM AND D1ANAG4 DESIRED paI iTR 00051
20 COET I I4 POINTR 00052

DC 2.- JCQ. = ,WB POI NTR 00053
1IF (ICCCF (M4) .'W. 0) 00 TO 30 PC! NTR 00054

14 " - t PC)INTh 00055
zi CCkyI'5X POINTR 00056

co 10 92 POINTR 00057
C Fed mh 00G'11
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30 cltaxPOE NTR 00066

IF l(tCIoE4TI) 1)T3o4095 POIT 00069
Xc4R2,~!N PoNTR 00081

c ICT = P0O(NTR 00082
c sIFCOIIAUM.E.0 O TO 40 PO NR 00083

ITOX = ,IPBS+iI P1NTR 00084

GTO 90 PO TR 00085
95 TCNX ~TOTX +'DI~MPO WR 0006

10 CC1 = I POI NTR 0007

40C BU T= LC IcBOIS ++ I17 -PTR2!IT PI NR 00089-
REUc POE MR (00090

c -cM =- 2-R3Pmmor



FUINETICIN LCCSCW(IRCW,JCCL, IPtTSD,INTINIPTOTIPT4TLS) LCSDW 00002

C L(CSCW 00003

c RETURNS THE LOCATION4 OF THE WIRD IN THE EN-ARCIM* SL43DIV4IDED LCXSCW 00004

C DO.U4SH ARRAY CORRESPOWIING TO BOX(IRW.JCCLj OF THE SUIS- LOCSDW 00005

C LCCSCW 00007

C ZRVDE OX =E. IOX IPNTSE LOCTIO LOS1DW 000

C IPNTIN=ARYO ONTR OSD 01

c ARC) LCSDW 00012

C I PNOT= FIRST CURRENTLY AVJAILABLE CELL IN IPNTSD LCCSDW G0013

C IPNT1.S LAST CELL. OF IPNTSD (LENGTH OF ARRAY) LOCS[PW 00014

C RETURN - LCSDW 00015
C LOCSrW. LOCATION~ OF DESIRED DG*I.ASH, IF SUCCESSFUL. LCSDW 00016
C =0, IF LCPNT LIES OUTSIDE THE DEFIKND AREA. LOXSDW 00017

C LCCSDW 00018
DIMENSION !PhitSD(2,IPTI.S) L(XSDW 00019

C LOcSLD4 00020g
LOCPN~T = IR'-WI,IPNTLS' + I L~cSLW 00021

C LOCPtIT =LOZATICN OF CELL IN !PNTSD WiICH '*AS CR IS TO BE LCCSDW 000.22

C USDLCCSW 00023
IF(IP*4TIN - IRPJTOT) 100, 300, 200 LCSDW 00024

C MI ARWtIC HAS CCUR~RED Le-CSDW 00025
100 le (L'XI4JT - IPNTIN) 4C0, 300, 150 LCSDW 090026

C NO IN UPPER PART. IS LC*PNT WITHIN BOTTOM PART - LOXSVW 00027

150 IF (LOCPNT - IPNTCT) 300, 400, 400 L0CSELW 00028
C LCCSVW 0002
C NOEM ARCWND, NCA SEQUENCE LCCSOW 00030

32 IF (LCCPNT - VU-NTIN) 250, 300, 30(0 LOXSLW 00031
C LESS THAN UPPER LIMIT. IS LCCPT .GE. LO.CR LIMIT -LCCSLW 00032

Z-50 IF (L.CFNT .GE. IPNTGI) GO TO 400 LCCSVW 00033
C LCCSVW 00034
C EARCR CR INITIAL CONCITION ENCCtUNTERED, (SHOUL.D N.EER CCUtR) LCCSDW 00035

300 LOXSm = 0 LCCSDW 00036
WO TO 500 LaCSDW 00037

C LCCSDW 0001J3
C SUCCESSFUL, BOX H~AS BEEN Z'EFItN(D LOXSDW 000!9
4W IFB IPNTSC(2,LCCPNT) LOCSDW 00040

Ir(Jca..LT.IFB) GO TO 300 LCCSDW 00041

L(XSDW =IPt4TSDI1,LOCPNT) * JCCL-IFt LCCSDW OrP42

C LOCSDW 00043
SW0 COWTI N4A LCCSDW L90044

RETURN LCCSDW 00045
Em LIXSD'. 00046
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SUBRUTIESW( IBOXLHBXCJCHto J#RST91AST) A SMPLW 0002

JY JLCTC4 FTEC.f SMR.W 0000
c OPE IFRST t lUG E IST A VLOCT BOTETA C SMPLW 00011
C SAML CST LOCAED IN LTEWN SMLC FIEL SMPLW 00012

c StPLW 00013
D!06C IbO(XCARACF. C OCS1) HEWN SMR.W 00014

c 8XD ENGLTH FBXCD RA COTL 00003

LC JA =RGE4 IJ-LOCTIO OFW THT DEAbL CCTL 0000
CC 4O IRSTL =O4 N t4BER F ST SLF ALS SCfI1~G RF BOX IELW 0(002

C LS NUMBES~R LSTSMPE O SCELt4 00003
c CCLS0fiCVI,~ILDLW SC8LM 00014

C0)04 /SlIARL/ PREVEX92, 0-1C, TE)~AD(2,), I .4TI NRM, IW , INT, SOTLJ.A 00002

1OPE DLDEAL CONTRL 00004

CCM40N /14*ICS/ YRAR,NM,P4I(2.5)),t4(RAL,SO)4N~rRDF , PASX 00002
I YkXACRDV IAPL(25),R'8,LRlPI P4JATS 0003

L(O'ICAL S5FSMOCITFL DITEXItBV PiSA! PRCS 00004
C044CNI /SN6ASH/ CC N(9, ENUD(82,0) IPCN,IPNTT,IPL GECS 00002

CI P9W, XCENTRD) EN5UCMIYSC 00005W
CUMPCL ENSUED SGN %4IY 000064
CCMMCP4 /UI'XS / YpAWT,KAPE,1lFSPRIC,URFA T, WFIES 00002

ICA 1OPUREC.VPCGCSITFCAIS FIES 00004
CGOM0 /OOT/ CRC , C8PAC ,WtGELIB,W)SG#DF, WSL BC,r, GE(CkMT 00002

1 S B~PIBETA813,BRBTAS,W-ARC'EA,PSW,V? GEOMTY 00003
2 WRRl. PRDC, MRQ4AF MYGBC, M)SL, RLtWB SMI GCM CSFR 00001

mu ALC fItM, XCENT GEcxY 00005

LOMMCA I AIT/CC8AIC,WrG4I,WrC4V,WTSL,WrL,Wr!BX, FAIO I, CC*\J 00006
1 PRICFAICSCV it4 PRCS, , B, SI PRV , IOCNT 000?

2 PRDC9PRGMC, U~ LW, &PN, CM DCSFRB 00002
C004CN / MMES/ SYM,SYMT,K1YPEW,P41PET )4CCCOM 00002
COWNI /N6" SES/ IPIJTlW2,00) ,EMUS(12?5), E1RLS(1275) ,ICVLAFN l4ASHES 000OM
C04FLEX DfiAE, ENRLS "4SHES 00003
CO'9CN/AICS / XKL C(1640),W(1640),V(1640) AICS 00002
C010PLEX C, U, V AICS 00003
C04FLEX DW (52) 9SW(50) iLW(50) s PH 1(50) SMPIM 00025
IZUI VALONCE (3WE I P4TSD), (LW, ENSUB), (DW, ENELSB(1 .26)) SI4PLW 0002C
lUl'4ALENCE (PI1ENSU8D(I,52)) SMPLW 0002?
c( .XE ekosM.IPISUflk, EN SMPLW 00028
Ih~t%;U AWr,LWr SMPLW 000o9
DATA RWfol.Wr / 3,4 /SMPLW 0OU50

c SMPLW 00031
c SET CONTtNTS SMPLW C0032

CPUl x COS(PSIW) 4MPLW 00033
$PI x *!N(PSIWI SMPLW 00034
5INY =1./SI smrLw 00035

C SMPLW 00056
c COMPUJTE TWE VcIC*T W104. CONTRIBUTIONI TO THE SAMPLE COtgR Sm4PLW 0003'
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C SMP~LW 008
C GET THE NECESSARY AIC ARRAYS SIIPIW 00039

CALL CETAIC(JCHRDRWT, 0o IR) SKI..W 00043
IF (JR NEC. 0) GO TO 800 sIWLw 00041

VLBR= f JT-.5 + a*SPSI) / C1PSI softW 003042
JBAR 2YIKU3AA $0PLW SMk43
IF CY'4.SA- .GE. 0) JBAR =JBAR + I SMIPLW 00044
4MIIN =ABS (EL) + .5 SMPIW 00045
IBD I SNI-iM 000346

C SMIR.W 00047
C LOOZP (JN BOXES ALCING ThE SAMIPLE CHR SMPIW 00048

DO2%301 IB X'l I FIRST, ILAST S94PLW 0r0049
HASIX = IEXX -1 SMR.W 00050
I IBEX - ILAM1N Sk~ull JCows1

C SILW 00052
C ZERO OJT THE S~4TICJN VARIABLES S3iPLW 0l0053

~ism =:0f.,D.) 3kM1PLW 00(354

PHISM =CO.,D) SWMMw 00055

C SNPIW 00057
IF (YBAR) 1,M,125,130 SIIPIW 0(358

120 JIN~CR =-1 SHPI%* 000O59
00 TO 135 SMPtW wo 30

125 IAIC =NJMH:eSt4PLW 00061
INCAIC 2tt4.2)1N + I slIPIW 00062

JNR I St4PLW 00063
GO TO 140 SHPLW L*3064

130 JINCR =I SUftW 0065
135 IAIC = NRMIW 2 + MAJNIN SPIPIW 00066

lWCAIC =2*LSMIN + 2 SMRFW M0067
140 CCNT I~ NXsHifW 00060

C SMPIW 00069
C t.CXDP FC~.RW OvIE THE R IQ4T WI NG SM4PM 00070)

DO 190 KLOAR = KX14 No LB)'AX S'tPLW 00071
M*ICI 14AIC(1,KSJAR+Id SMP..W 00072
KJAIC2 = KICL?LAl ) SMPt.W 000a73
IF CKAIC2 WE. 0) C#O TO 185 SI4RM C0074
IF (YBAJ GE. 0) GO TO 150 SHPIW 000 75

CC = i, BA + NUAR - KI C2 + SMFL.W 00076
GO TO I eO SHPLW 00077

150 JCI.XA JBAR - NL4BAF~ + MLICI I SMPIW 000-78
160 CON4TINUE SMpIW 00n,7

C SMR.W 00080
C LOOP CN4 A RC CF WING BOXES, C(34PvTIN(G RI&HT WING CC*'ffIDITIC4 SMPIW Go08

DO 180 "1I = leAIC1,JAIC2 SlIP 00082
IF (JCCLR .LE. 0) GO TO 17?0 SIIPIW 00083
CALL. DCCrDk(IBOX,LBXC'W. IPJCO-Ro IJCXR, .t. ICD) SMPLW 00084
17 (lCD .ED. 0) CO TO 170 SHR.W 00085

C A CCHTRISUaNG BOX HAS BEEN FoutM. GET THE AIC LCAT:Ci S4PI.W 00086
KAIC= IATC - A: 514PM 00087

c GEI TNE NCRAL-ASH LOCATION~ SMPLW 00088
IDS =LIXSDW( I.JCCL.Ro IPNTDW,LPNTCW, 1, LPHITDW) SHPLW 00089

C ACn THis CC TIaSfIONU TO 1W SUMS SwFrLW 00090
IF (fL. LT. 0) WO TO 163 34PLW 00091
EN = EptAiCS) SI4R.W 0009?
foo TO 135 SI4PIW 00093

163 EN EWLS(IrS) SMPLW 009')4
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165 CONTIW softw 00095

FGU =43 4UH 4W(KAIC) * EN SMFLM 00096

SW =VStM + V(KAIC) * EN SWAMw 0009?

PHIStM = 41SUK + C(KAIC) * EN SNPLW 00098
100 CCTI~ SN9'LW 00099

C SNR.,W 001113
tes3 CON I ME SNPLW 00112

1 =l11 i CrPI-u I PI*S SV.FLW C-001

IF (IB LE. f 0) GO ~ !*Si TO 19544L SMFLW 00114
IAIC =X II IW4 SNPLW 00115
IXCI IX I + 2 SbfLM 00116

too CQlTINJE SNP.W" 0301
C ED CF LOOP GB RE C I 4T WcTNrs, FC RIOT IN CCTRBU SlFLW 00118

1.5C CIU SHPLW 00119

laB = IX + I SNVLW 00120

C END LEFTLO IN CR!I Bf.EDED -C IN N CWIUI SMPLW 001218

IF (SYN .EQ. C) GO0 TO 310 SNR..W 001212
C YES. GET THE AIC ARRAYS FCR LEFT WING CCNMIBUTICNS. SMR.W 00123

CALL CCTA1C(JO4RD, LWr, 0, IR) SMPL.W 00124
IF thR HE. 0) GO TO 60 WIP4.W 00125
14.BI N =ABS (EL) + .5 SNR..W 00126
lax=I SMPLW 00127
YW.3AR =(-JT+.5 + V-SFSI / CPST SMLW 00128
JBAR =YI4BAR *MP..W 00129
If (YK.SAR .GE. 0) JBAR =JBAR +I SMPLw 00130

C LOOP 04 BOXES ALCHG THE SAMPLE C41RD SMPi.W 00131
0300 1 BXX = 1FR6T, ILAST SI4PLW 00132

14.SbAX ICXX - I SMPLW 00133
1:= IBXX - NAM4 SNR-W 00134

C ZERO CUT 'THE SLIHMATIC*I VARIABLES SI4R.W 00135
%" = (D t).O SHR..W 00136
V5~4: = (0.3 .) W 0013?
Fw4"S = (G C00.) SMFLW 00138

C sMP~w 00139
If (YBAR) 220,225,250 SHAM 00140

220 JIIICR =I SWPLW 00141
f*O TO 235 314PLW 00142

225 TAlC = KMIHSe SHA2LJ 00143

INCAIC =2*NAB4IN * t SHALW 00144
JNR=-t $1HAM 00145

GO TO 240 SMPLW 00146
2W0 JI)CR =-1 SI4PLW 0014?
23S IAIC 2 NON*+ tUMNN SNFAM 00148

INCAIC =244AMIHN + 2 S4PLW 00149
240 COW I NU SMPi.W 00150

C SHM 00151
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C LOOPA FCRARD OVER THt LEPT WING SMPLW 00152
DO 2W0 NAAR =NIMN. NJBMAX SI4PLW 00153
)AICI = KACU,.H4kk&%Il) S)4PLW 00154
&IAIC:2 = 4JAIC(2.4&IBt.R+I) SWlfw 00155
I O (WJA I C .LE. 3) W, TO 28 5 S14LW 00156
IF (Y BAR .0E. 0) GO TOM 25 MfW 00157
JCQ.LL JBAR -NUAR *Ki*IC1 -1 50ftW 00158
GO TO 260 SI4FLW 00159

250 JCCILL JBAR *NUBAR -KKILCI +1 3,4ILW 00160
2w0 CcNT I N SHP'LW riot61

C SMR.W 00162
C LCCI- ON A rfiCH CF WING BOX(ES, C0~4PUTING LEFT WING CCINTRIBuTICNS SMRYW 00163

DO0280 KAI = KIC,4JA1C2 SMR..W 00164
IF CJCC.L .LE. 0) GO TO 270 SMR.W 00165
CALL DCCR(IBCX,LBXCD, 1,JCCLL, I,JCO..L, .F., ICC) SP4R.W 00166
IV~ (ICD .EQ. 0) GO TO 270 SI4FLW 00167

C A CCHTERBUTING Brix HAS BEEN FO.JNI). GET THE AIC LOCATIC~I SMPRM 00166
KAIC = AlC + )KAI SMPLW 00169

C GoLT THE NCNWL-.ASH LOCATICN~ SMR.W 00170
I,=LOCSVW( I,JCO.L. IPJT0W, LPTDW, 1, LPNTL4#A SMPLW 00171

C ADD THIS CCW'RIBUTICI TO THE SUHS q)4L~.w 00 1*2
.F (EL. LT. 0) GO TO 263 SMF LW 00173
EN =EMUS(L5IS) SMILW 00174
GO TO 265 SMR.W 00175

263 EN = ENRLS(IDS) sMLw 00176
265 CT I NUE SmR.W 00177

W9 ="&L% + W(KAIC', * EN SM4R.W 00178
%%K =VSL*4 + V(KAIC) * EN SMPLW 00179

IF4IStA4= M14St) + C(KAIC) * EN SHR.LW 00180
27t0 CrJITINE SMR.W 00181

JCQ.J. = JCQJ. + JINC SMR..W 00182
290 CONT I RX SMHLW 00183

C OM CF L .P F(c~ LEFT WING RCW COwrIBUTICNS SMPLW 00184
C SI41LW 00185

285 CONTp4LE SI4PLW 00186
1= I- I SI4RM 00187
IF (I .'-E. 0) GO TO 295 SMF'LW 00188
ZAIC = IAIC + INCAIC SmRLW 00189
INCAIC = ICAIC + 2 SmRLW 00190_

290 CO4T I RJE SMP..W 00191
C END CF LOOP FWRD OC4 LEFT WING R'34d, FR04 240 SMRLW 00192
C SmFR.W 00193
C SMR.W 00194

295 CONiT I RX SMPi.W 00195
DW(IBX) =CW(IBX) + BINV*(CPSIM,&Uq - SPSIl*VSL#4) * SYM SMLW 00196
SWISM = SW(IMX + B!NY*(CSI*VSUs + SP'SI*.6LM) * SYM SHR..W 00197
pHI (IBx) = NtI (IBX) + P4ISA4*Yg SMP.W 00198
lox = IBX +*I SP'PLW 00199

310 CONrI Ar SMPLW 00200
c END CF LOOP CN RECEIVING BOXCES, FCR LEFT WING CCHRIBUTION5 SMPi.W 00201
C SNM..W 00202
C DETERMINE WAT TO FRINT IMPIW 00203

310 CCP4YI NU SMPLW C02104
WNTE (NT6.6001) TITLE, X)0A04,)WVL, JT, IPRSTILAST SP4PIW 00205
1 F (.fj . PR Mwd C0TO 0 X SMFLW 00206
WIITE (N761601c' SI4PiW 00207
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330 CCWHIJ SPL 00209

KITE (M01 ML 01
WITE (NTS60813) (3W(I),I INX)SMPLw 00212

340 CCNT1NU SMFLW 00213
IF (.%MT. PRLW GO TO 400 SMPLW 00214
IF' (NBX3 .LT. 2) GO TO 400 SMPLW 00215
151* 0 SMf.W 00216
PHI (151.8) =2.*PHI (I) - PHI (2) SI4RM 0021?
f4! (NBS+3.) =2.*PH (*& S) - PHI (N~xS-1) SMPLW 00218
FACT(R B1BETA/2.0 * BItN*e SI4RM 00219
Dn 390 1 t,M8s SI4R.W 0022
LW(I) =FACTCR*(R4I 1+I1) - PHI (1-1)) S)4PLW 0022t

330 CCNTINUE SMPLW DOM2

%RITE (NTS,6012) SMILW 00223
WI1TE (NtS6813) (LW(,=I, NBX) SNR.W 00224

C SI4FLW 00225
400 RETURN 3MPLW 00226

C SMPLW 0022?
60O WITE (NT,SMW) JR SNPLW 00228

CGO TO 400 SMRLW 00229

c SMP.W 00230
9001 FCP.VAT(H,20X,8A10/ 5IX,1814FLC6FIELD SAMPLING /40)X,?HC MACH SMR.W 00231

1 F53.SX413'ED. FRESQ. =,F8.5, 2H )/ 41X,16SA14R.Ef AT 04(3iD SmcLW 001232
2 13o 834, BOK 12, 814 TO BOX 12 / 11(2,2)1, 4(I0)1.4HEAL,8X, SMR.W 00233
3 9HIPC,1IMRY) ) SMFi.W 00234

9010 VCRAT(15(2 U AWSHES - ) SI4R.W OM035
9011 MMAT (I SI DE-%4.SHES - ) SMFLW 0036
9012 F(:IAT ((2HL0JG1TUDINAL- .ASHES- SHM 0023?
9013 F(CIwAT(4X.8El6.8) S'4R.W 00238

C SMEF.W 00239
MW30 VC1MT(54C**a" W.NING - PRCBLD45ENDCaJNTERED WILE GETTING AICS SMPLW 00240

1 39H FR FLOO-FIEL.D SAMI4NG. ERC C-CE = .15. 4H SMPLW 00241
ENI SMP.W 00242
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PRCGIA' SMITH FTNx1 00066
C SMOTH 00004

C THaS PRRAM WILL FIT A LEAST SQUARES PQ.YND4IAL SURFACE SMOO0TH 00005
C TH0.iGI THE VO)..CITY POTENTIALS FCR A AIFQM. A NEW SET OF SMOOTH4 00006
C vELocITY POTENTIALS WILL BE CALCULATED FROM THE PCLYNCMIALS SMOOTHl 00007
C AMC WITTEN ON4 THE IVPSC FILE. SMOTH 00008
C SNOCITH 00009

C04CN /ARRAYS/ KBgiWLXDB ,BCDB~TKAFJLH ARRAYS 000302

1 KALiA,IKEJLLK ,KR,LPNTRM,KESL,Ka.FHI, ARRAYS 00003
2 LMCCES ,KPtITSD, LPI4TSDKSDW, LSDW, KPNTDW, LPNTt4T ARRAYS 00004
3 IKDW,LDW,KTVP,LTVP ARRAYS 00005
CC*4 /FILES / WT,NT6,IWfAPE,IWSP,t&AIC,Nt8PAIC,NOjTP, FIL.ES 00002

1 IWJSP,CCESC,IVPSCIGECSCAlWTFSC,IAICSC FILES 00003
CO4CN /IOON/ OPLA IC, 6PAICWrGECq,WrGMaF,WrSL,WTBL, IRBOX, !'XCONT 00002

I FRACFSIRC~FRC-.RWFS, P ICCT 00003
2 FRBL, RDCPs ICG*F, 1RG*C, RSL, IRLW, FR"tJ, FRC) BCSFRB 00001

ERUIVALENCE (PR~lM, ED W) I(XCONT 00005
LOGICAL OPLIC,C$PAIC,WGE4,WrGWF,WrSL,WBL, IBXDc-( iPAIC, ICCOET 00006

I FACP~tFCECFSrVRLFSR F I CC*T 00007
2 FCFGAFWIFLM IPC BCSF1RB 00002

C0MCV / FR(LW XP'AO-, K4CCES, NTSLOP, W4VALS, SMOOTH, NrEG, CRDFI T, FRCILM 00002
1 EAIC,SUBVF.YWz)CE FRCBLMP 00003

LOGICAL SN1NiT,CRDF1T,E(AIC,SL8BDV,PIYO P R(LM 000034
C04") fKVAL / IKVALWVAL(20). WQS(20) KVAL W002
COlW~N /GEO(IY/ CCPAN, MUBV)CSLDV, WIB2, 612CN, NSRF, GEORTY 00002

I B1,BIBETA,BIS,BIBTAS,W..AX,W-AZ,PSIW, fGEOMTY 0003
2 MXW M)MBW, WBW, W~BBW, M)MSW, WBSWo WERSW, CGEGMTY 00004
3 I TW, XCN GEOMT 00005

LOGICAL CCFLAN GECMTY 00006
COO"N I GEO / TUAX, TLAZ, F-3I T, M)MT, YBT , WYBBT, MXBST i WBST, GEVZ 00002

1 MYBBST sI)T, I XST iCAR. CEC 00003
CO" /TAFEI(Y NS,N4,LS,49, ID(20) ,tO,ITYF~,LRSL'ok6,~NN TAPEIO 00002

IPARM(10) ,IRR TAPEIO 00003

DIMENS10A IFARM(10) TAFIO 00004
WRUX ALEV.1 (PARII ARM) TAPEIO 00005
CO'HMONCt4/ECKFR/ C~-P,~-~%WC~iACMN8~,KRGF' C)4ECKxR% X-J2

LC41CAM. CPPCPR, GECCCCS, MOCCFri, AICCF~I,t4.C, SgCPR, GA;Ft CHECKVR 00603
ERUIVALE1NCE (CHECKR,SmFC ) SMOOITH 0002G
LOICAL CHECKPR SMOTHl 00021

C SwMOC~ Xoc'2
C r'QHI C'OES) I TVP(NCCL0St + NCa..52 * NSU8DV) SW"YA)i 00C-27

COEM'LEX MEL41l (10M0),t TVP(250), AVPS (1250) SMOOTH 00G :4

C X00O. DELFHII + tD. TVP), Y (SAME) SMOTH 00025
CCoqIyP "-1NF SMOC-t 00026

DIMIONI~ X(1250).* Y (1250) S4- 000)2?

C A (NO. CCEF1.) SMOOTH 00028
CCqE'X A (66) SMOTH 00029

C *W0fl4T 00030
COO"C? /ItCEX/ 15(10(2) ,4x(I00),js(100) ,JOC(l00) 'SMCJTN 00031

C XP(UO. CCEFV. + 1), YP(SAW) sZeoon OC032

DIMICi'~ XP(ll), YN(11) SHCOTHI 00033

C FELC(WWWT NUD) TEXLOC SAME) SMOOTH 00034
DIMEN510H FE XL M (2 50) o TF.XL.((250) SWXT) 00035

C I F rR M 2, W 04 *'NS V) SMOOTH 0003 C
oIhcNSION I 14TR'(2 it50) SWfrjtH 0(05?
DIMENS5ION TITL(3) S 'XJTII 0003 1

CSH60TH 06011
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REAL KI SMOTH 00040
Co0PEX VP SMOOTH 00041

LOGICAL N) EAD,MAAIT,RANDIN,RANDCU 5,%.3TH 00042

KI = YKVAL(IKVALI SMCTA OL34B
WWEAD = .FALSE. SMOOTH 00044

RANIN = .FALSE. SMOOTH 00045

~ .FALSE. SMOOTH 00046

RANO = .FALSE. SMOOTH 00047
0 = aw SMOTH 00048

IF(CCRPAN) M : NBT SMOOTH 00049

C SMOOTH 00050
C SMOOTH 00051
C RH NAME CF SCRATCH FILE FCR SMOOTHED VALUES INTO R.ACE SMOOTH 00052
C SMOOTH 00053

N[VPSC: tAICSC SMIH 00054
RE: 04 mNVPSC SMOOT 00055

C SM00fH 00056
C GET THE PLANFCIM PCINTERS FMO4 THE HMCE3C FILE SMOOTH 00057

C SMOOTH 00058
PEWND MODE SMOOTH 00059
CALL RDItNIT SMOOTH 00060
ITYPE =HMIXED SMOOTH 00061

841RRY EHIPNTRN SMOOTH 00062

CqLL READMX(4MESC,MREAD,RANDIN, NS,6,LS,Ntt,2,I ,II, YPE, SIMOOTH 00063
1 LAS, I PNTRM,!, NI1rrs, PARM, IRR) SMOTH 00064

ICM.AP = IFARM(3) SMOOTH 00065
IF(IIR.fE.0) GO TO W20 SMOOTH 00056

C SMOOTH 00067
CALL RDINIT SMOOTH 00068
ITYPE = SHIXED SIOTH 00069

NIs = I SMOOTH 00070

W 64S PT. SMOOTH 00071
CALL READMX(MC SN EAD,RANCtNNFSNMS,LS, ,INID, IOITYPE, SMOOTH 00072

I LRS, IS, N, N, FARM, IRR) SMOOTH 00073
IF(II .NE.0) GO TO WW SmOOTH 00074

C SMOOTH 00075
C Sml4OO 00076
C READ THE FEX C AND TEXLOC ARRAYS FR4 THE GECMETRY SCRATCH SMOOTH 00077
C FILE. ThEE ARE NEEDED TO IWERPCLATE VELOCITY POTENTIALS AT SMOOTH 00078
C 9CK EDGES. SMOJTH 00079
C SMOOTH 00080

IM-ND I GE SC SMOOTH 00081
CALL RDINIT S400TH 00082
me = 2 SMOOTH 00083
IViNSUARF.EQ.1.C.C.OFLAN) NMS=I SMOOTH 0084

ITYPE : 5HWIXED SIMOOTH 00085
w(Amy =hF)CLo SMOOKTH 00086
CALL READMX(IGEOSC, CNNEAD,RANIIN,WS, NS,LS,NW,1,,NIDID, ITYPE, SMOOTH 00087

I LRSoFEA.OC, N,PARNIRR) SMOOTH 00088
IF(IRR.NE.0) GO TO ig SMOOTH 00089

c SWOOllT OO90

CALL IDINIT SM4OOTH 00091

ITYPIE £ SHIMID 5WSOTH 00092
WKRRY XONTE),.C SMOOTH 00093
CALL REACiW(ICfCSC,MWREADRANDIN,W IS,6LSi',1,NIDDID,IITY , SM0014 00094

1 LRS,TELOC:, N,PAR4, IRA) SMOOTH 00095
IFIRR.PC.0) GO TO 6010 SMOOHY 00096
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c SMOOTH 0009?
C RECRCER THE FXtLC AM TEX. ARRAYS SO THAT THERE ARE SMOOTH 00098
c VALUE FOE UNSUDIVICED CHGCS ON'LY. tMOO TM 009
c QMOO3TH 00100

IFGI.%CV.EQ.I) GO TO 120 SMOOTH 00101
XSLICE = NSUBCV - PM3W SMOOTH 00102
JCQ. - SUBCN SMOOTH 00103
NCOLS MYBW + MYBT SMOOTH 00104
DO 110 I=I,NC]LS SMOOTH 00105
TC.OC(I) = (TEX.OC(JCC.) + XSLICE)/XSUBCV SMOO . 00106

CFEX() = (CEXL.C(JCCL) + XSL,'CE)/XSUqDV S(00T1- 00107
JCC]. = JCCL + NSUBDV SMOOTH 00108

110 CONTIN. SMOOTH 00109
120 CONTINUE SMOOTH 00110

c SMOOTH 00111
C SMOOTH 00112
C LCCP CN NUMBER CF 4MCES (ALSO N3. OF V.P.) SMOOTH 00113

RE'V MD I VFSC SWOCTH 00114
DO 2a00 N; 4l-1,NwJcES SMOOTH 00115

c SMOOTH 00116
C READ CELHI ARRAY FRC) IVPSC. THE TVP ARRAY MUST BE SKIPPED SMOOTH 00117
c IF NM IS NOT I SMOOTH 00118
C SMOOTH 00119

CALL RZINIT SMOOTH 00120
c SMOCMH 00121
c SM0OTH 00122

IrYPE = SHMIED SMOOTH 00123
CALL RFADX(IVPSC, H)FEAD,RACIN, FS,NMS,LS,*qR,2, I, I,ITYPE, SMOOTH 00124

1 LRS,CDELi1I,M,N,ARM,IRR) SMOOTH 00125
IF(IRR.NE.0) GO TO ("40 S40M 00126

C SMOOTH 00127
CALL RrINIT SMOOTH 0128
ITYPE = 54IXED SMOOTH 00129
CALL R-ADX(IVP,14)FEADRA IN, F,NSNM ,2,ND, I,ITYPE, SMOOTH 00130

1 LRS,TVPM,N,PAJRMIRR) SMOOTH 00131
IF(IrR.NE.0) GO TO GC40 SMOOTH 0U132

c S1400TH 00133
C LOOP ON NSURF TO FIT EAOi PLANFOM I1UMEPENCENTLY. SWXSTH 00134
c SMOTH 00135

Do 1000 N-= , NSURF SMOCOTH 00136
C SI,4COflI 0013?
c wOV CD..PHI FR PLAWFCRM NS TO AVP ARRAY CO.ETING ZERO SMOOTH 00138
C VALUES AN(D CBTAINING THE (X,Y) CORDINATES IN (19J) INCICES SMOOTH CG139
C SMOOITH 00140

IF(NI4.E.2) GO TO 100 SMOOTH 00141
C SMOOTH 00142
C FIRST R .A1F'11M SMOOTH 00143

[BEG = ! SM1OTH 00144
ILIN = M)W SMOOTH 00145
1': 0 SMOOTH 00146
104 0 SsfOOTH 0014?
GO TO 2W SMOOTH 00148

C SMOOTH 00149
C SECOND LANFCR SMOOTH 00150

100 CONTI SMOOTH 00151
IFBT = (1BT-IXBW)/N*UBCV + I SIMOTH 015?
IBEG = IFBT SMOTH 0015)
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ILIN : NOXT SM0TH 00154
IC = 0 SM00TH 00155N04 = Mt BW SMOTH 00156

1U~ :* = MW SMOOTH 00157IV(COP.AN) IUP :IF:BT - I SMOO1T CK0I1s
DO 125 '&=tIUP SMOOTH 00!59

IC = IC + JCCQ) SMO1 001631213 CONTINUE SMqOOTH4 001st
2wC04TI NUE SMOOT 001,6,

It = IC SMOH 00163
I110 : 0 SMOO)TH 00164
0 400 IX1BEG.ILIu SMOOTH 00165
I = IX SMOOTH 00166
If(NS.EQ.2) I = IX + IO.AP S4OOTH 00167
JST JS(l) SMOOTH 00I
JEo JSi) + Ja(I)- I S40M 00169
DO 40D J:JST,JND SMOOTH 00170
IC = IC * I SI4T h4 -,I
TB : IS(JIV1) SMOOTH 0172
IT : I6 * W-X(J+?,Of) -1 smam 00173
IF(IX.LT.IB) GO TO 400 SMlaM 00174
IF(IX.GT.IT) GO TO 400 SMOOQTH 00175
M0 = IND+ 1 SWXOTH 00176

AVPSQ(1N : VQ..I CIC) SW Th 001r7
X UN0 I SMOTT 00178
Y(1401 - J SMOO 00 179

40 CO7*TI NE STOOTH 00180
C SMOOTH 00181
C ADD THE LEADING EDGE VELOCITY FOTENTIAL TO THE AVP ARRAY S400TH 00182
C Ve.. PO. = 0. UNLE5S IT IS F(3; SECOC PLN&rI' R IN CCPLANWR SMOOTH 00183
C Ak*LYSIS SMOO0TH 00184
C SMOOTH 00185

JLAST = WB SMOOTH 00186
IF(Ns.Em.2) JLAST = MYBT SWC1T0 00187
DO 600 J=:,JLAST SMOOTH 00188
Is = IS(J+NG4) SMOOTH 00189

IN r IND +1 SMOOTH 0090
V(IN01 = IOC(j) SMOTH 00191
Y(II NO = 4. TH (00192
AVPS(INO) : (.,0.) SMO4TH 00193
IF(NR.EQ.I) GO TO 600 SMOOTH 00194
I(.NOr.CcOLA) GO TO O0 SM4OOTH 00195
DKV. (F) CCQ(J BM-TEI.C(j). KI SM.OITH 00116
JT =J SMOOTH 00197
IF((N&JBDV.NE.1) JT NSUBDV * (J1) * NSUBCN SMOOTH 00198
AVf5(INO : TVP(JT) a CMPLY (COS(X .),-SN(XrKV.j) !OTH 00199

400 C, I NUE SMOTH 00200
C SMOTH 00201
C CALL LEAST SQUAARE SU"FACE FITTING RUTYNE SN OMT 00202
C SOWH 00203

0DIN x 2 SMOOTH 00204
CN x 1.0 SMOOTH 00205
bDEG a MCC SMOTH 00206
IFr(MDG...0) tO TO 675 SMOOTH, 00207
DO 650 121,10 SMOO11 W0208
IocG = 10 -1+1 SW-o)TM 00209
4 z Ioc o I SMOOTH 002tO
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W = 2.0 SMOOTH 00211
K = XM * x e x e I.0E-04 SHOON 00212

'" (3*NC) / 2 SMOOTH 00213
IF('(.LE.INO) GO TO 175 SMOOTH 00214

6m CCTI NUE SMOOTH 00215
675 COTINU. S400TH 00216

CALL FITTi(IC E,,INF, X,Y,AVPS,A,CN,IDM) SMOOTH 00217
C SOXOTH 00218

C EVALUATE THE P LYNMIAL E VATI04 FR CEL:HI SMOOTH 00219
C SMOOTH 00220

MDEG, = I CEc, + I SMOOTH 00221

IC = Cs SMOOTH 00222
D0900 IX=IBEGILIM SMOOTH 00223

I = IX SMOOTH 00224
IF(Wa.EQ.Z) I= IX +70V.AP SMOOTH 00225

1(1) = 1. SMOOTH 00226

DO 700 P=2, MEG SMOOTH 00227
7W XP(IP) =XP(IP-1) FrLCkT(D) SMOOTH 00228

il = JS(I) SMOOTH 00229

JT = JOC(I) + JI -I SMOOTH 00230
D0900 J=JI.JT SMOOTH W1231

IC = IC % I SMOOTH 00232

IS = IS(J+NrH) SMOOTH 00233
IT =B IC(J+,") - I SWOOTH 00234
IF(IX.LT..B) GO TO 900 SMOOTH 00235

IF(IX. GT.IT) GO TO 90[ SMOOTH 00236
YP(1) = 1.0 SMOOTH 00237

DO 80 JP22, MEG SMOOTH 00238
S)0 YP(JF) = YP(JF-1) * FL.CT(J) SMOOTH 00239

VP = A(1) SMOOTH 00240
IA = I SMOOTH 00241
DO 850 L2-2,M,2EG SMOOTH 00242

DO 850 L3=1,L2 SMOOTH 00243

L4 = L2 - L3 + I SMOOTH 00244
IA = IA 4 1 SMOa-TH 00245
VP = VP + XP(L4)*YP(L3)*A(IA) SMOOTH 00246

850 CONTIIL SMOOTH 00247
DE.FHtC(I) = VP SMOOTH 00248

900 CONTINUE SNOOrH 0249
C SMOOTH 00250
C CALCOtATIE THE TAILING ED% VELOCITY POTENTIALS (TVF ARRAY) SMOOTH 0025'
C SMOOTH 00252

IF(N6.Efl.2) GO TO 910 SMOOTH 00253
NTST I SMOOTH 00254
NTVPS WBSW SMOOTH 00255

JJ = 0 SMOOTH 00256
GO TO 920 SMOOTH 00257

910 CC TI WE SMOOTH 00258
NTST = NTVPS + I SH4OOT1 00259
NTVPS - MBSW 4 MYBST SMOOTH 00260

OCOW I NL SMOOTH 00261
DO 930 J:NTST,WTVPS SMOOTH 00262

9 TVP(J) = (0..0.) SMOOTH 00263

C SMOOTH 00264
WO = NTST * NSIYJB2 SMOOTH 00265
ND = NTVYS -NSGCC2 SMOOTH 00266

JC - 0 SMOOTH 00267

178

-- Ali



D W 90j=WE, W.N, Nt.SDV SMOOTH4 00268
C J = LOCATICV4 IN THE TYP ARRAY C *OtIVID VALUES) BCSS4A 00001
C JJ LOCATICH IN ARRAYS 1CU.OC, NOC, IS, ETC. SCSS04A 0000

c C = WSU3tIVICED CHCRC NUE BCSSMA 00003
c RW = RCW NUMIER CF LAST BOX CN THE CHCRC BCSSNA C0004

C I ROE LOCATION CF IROIE IN ARRAY IPNTRM DCSSIIA 0"XAS
J4J :j JJ 1 SMOOTH4 00269

SC = JC + I SMOOTH4 00270

114 I SCSSMA VOW0S
X NCR TE)QG.C 0J) - I SMWTH 00273
IF (.NCNT. COPLAN .AM. J .GT. WBW) I I 4 10&AP SMOOTH WeU7
It" = IPNTRM(I) + SC - IP4TRt(201) BCSS%4 00007

C SMCvfl4 0C0271
C TE.ST PCR 3 DOtES 04 04(RD JJ SMOOH 00276

IF(MC(SJ) .LT.3) GO TO 940 SMWLO. 00277

c3 SMOOTH 72 ?8E

DOESCM AMt NO MACH RAY AVAILABLEs (R BCSSMA4 00008

C 3ES BOMR MME.4 R DY EXT R.TN. AT SMOTH 00284
940 Cc4TIlN SlCflI 0028

IDE I(JJ-1) -l J INM(.1 SMOO0TH 00286
IX:IB = DLPHUJ-1) -41 HU E SMOTH 00287
I Rd.L.I.(.IO.T.I)GO TO 945 SOOTH 00282

90 bN ISJJ-2 SMOOTH 00289
Is:l = IS(JJ-2 . SMOO0TH 0029

I= to HCJJ-1 + S00M 00011
IF (II~w LT. is CAIC. IR0 .G. I X) GO TO 945 BCSSMA 00012

C b=I~i2 SOOTH 00013

945 C04T 4 1 BCSSI'A 00015

IF 0AOCCSJ) .LT. 2) 4O TO 7010 BCSSM& 00016
GO TO 935 BCSSI'A 000 17

C SMOOTHi 00293
C 14404 RAY CAN BE USED SMOTH 00294

948 cCOI~ax BCSSMA 00018
IlCA =IPWTR.4(l-I) + SC - IPNMiI42.1-1) -2 SMOOTH1 00295
INDC = IPNTRN(,I) 3, SC - I"MRI(2,I) -1 SMOTH 00296
SVELPH = 2.0 * DELF4I(ItCC) DELPHI(ICA) - LFI(IC8) 3140014 00297

9w cwm SMOOTH11 00299
950 2 OE11L SMOTH 00298

ZP0NSUDV.l.1) ST = H6LCWN SUDV 9 (JJ-t) P400TH 00300
TVP4jT) x ELP4I (IPC) + XItCR * SDELPH SMOTH4 00301

ilo CONTINUE at_0T0" 00302
c SMOOTH1 00305

Sa COETI4J SMOTH4 CC 304
C le400TH 00305
c WRI THE DELPHI %AD TVP ARRAY C4 THE t4 PIC FILE 514001) 00306

CALL. RVINIT SMOOT 00307
ITYPE = "HIXED SMOOTH 003a8
"N= I P9414 (I , NWTRS) - I 41400114 02309
HUARRY = SHCELFi4I S W-01 m 00310
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rCALL %AE*('VSXATrANO,5NSL,,%,,D SMOO0TH 00311
D ELPM!,1TYPE,2,N,PARP4,IRR) SMOOTH 00312

IF(IRR.W-.0 GO TO 6040 SMOOTH 00313
C SMOOTH 00314

10=NTP SMOOT 00315

WMF(J= .HVP SMOT 0O0150

IFC1 N TTL(1 ITY)IWIINdTARIR SMOOTH 00327

IF(P6R.NE.)CCtN GO TO 1500 SMOOTH 00329
TIlc1 4 lI SMOOTH 00330

CAL PRINT TESTHED V4 ELF~! , POTT, ARTRAY SMOOTH 00331

I F G W7. PR V ) O TO 000 SMOTH 0033
TITLU =N690 S TV(I ,Jl NNTP SMOOTH4 00335

90 (T'TL2 (IX.EOC) To SMOOTH 00336
C IL)=CHTNIL SMOOTH 00337

C FCPLN TIU)=1hdTIMOOTH 00339
C FIE (Tl~ NH P4VS1,iCM3 YBoIPTM SMOOTH 00340
RD4SR.E.1MCCPLN CoO TO150 SMOOTH 00341

C ILl = H FIL IL* SMOTH 00342

C SMOOTH 0033
I500 CON I VPSC SMOTH 00344

WITE CNT,40 (TP1V.=INTP SM4001N 00345
943FR#YI X868 SIlIN 00336

RELP SMOTH 00347
8210 CONTINUE SMOOTH 00348

EN IE (NI691' V GCSCIR SMOOTH 00349
Rimt PC 6901 m XVfiR SMOOTH 003501
GO TOiN- 6100 M SICT 00351

c0C(TM SM400TH1 00342
~ITEC =N6900 WIESIR SMOOTH 00353

c I~(T,01)MAR SMOO"T 0034
GOTO 6100 SMO0TH 00345

8210 CC*4TINUE SMOOTHi 00356
WITE (NT6.9010) IVPS6C,IRR SMOOTH 00359
AITE (WT6,90141) HURR SMOOTH 00358

TO6100 H~& SMOOTH 00359

6320 C 1T ,12)PRIA SMOCOTH 00352

WITE (N69010) MOES,IR SMOOTH 00363

WITE (NT6,90) MRYSMOOfl4 00364
GO TO 6100 SMOOTHI 00355

C10COR U SMOOTH 00359'

AIT0 C W6910) PIM'FAR SMOOTH 00361

Lmc~i SMOT 00_ 3 C_



cS3400TH 001L74
I 3 CCOT JD IN SMOOTH 00375

C01 FCRIMAT(5X,I3HCMDI~kTES (12,114,I2,IH)) SMOOTH4 00376
2010 FCRMAT(5l03* MRC - 441LE REAZCIN THE (40OCTRY SCRATCH FILE A1D SMOTH 00377

1. 194, EMRCR CCCE = 14,4H * ) SMOO)TH 00378
1011 FCRktT(SX,32MAN ATTEMPT AS P'ACE TO READ THE AS, OH MATRIX.//) %OTH 00)379
1041 F(AT (SX, 54AN ATTEMPT %AS VADE TO READ THE VB... POT. ARRAY K&ME SWKOTH 00380

in 1391H. ) SMOOH 00381
1050 FCR4kT(5%0I*s ERR(R - WI1LE WITING a4 THE VEL. POT. SCRATCH FILE SMOOTH 00382

1 £10. 194, OER(R rCDE= 14,4H *** ) SMOOTH 00383
20S1 FMA(X,34PTTEPTINrs TO WITE VEL. POT. IU4ER 13 )SMOTH 00384
9101 FcpvArusx,"7Rtx In *, A10. 110) SMOOH 00385
K02 FXRAT (SX, *PRAETERS **IOEII.3, / 10X,*(INTEGER)*, 17, 9111l SHCJOT1 00386
9103 7%MTC5y,.FILE SPACING: = ,13,* MATRIX SPACING = .13 ) SWOfl4 00387
9104 FCRVT(X*4AIX TYPE =*,AID,*, DIMC1NICED (*14,2H X.14,IH) ) SMOOTH 00388
OW FCRtV.T (*0 MRR OCCLA.RED IN SMOOTNHING SECTION4. 0) PTNcc 00068

Do SOOTH 00390
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SL"OU3TINC PRINTRC TITL.,1,4CE,A~rqAYKstX8,NUIffB,IPTMg) PRNTVP 00002

C PRNTVp 00003
C TIMl - TITL.E TO PRINT F(R THE ARRAY PRNTVP 00004

C IWCE)E - MME SHAPE NUMBER PRNTVP 00005

C ARRAY - ARRAY TO BE PRINTE.D PRPWvP 00006
C PRNTVP G0007

DIMENSIONI ARRAY(Kit.), TITLM3 PRNTVP 00008
CCMPEX ARRAY PRNTtVp 009

D1'ETION IPTRb(,100) PRNTVP 00)010
COOMY /CCNThL/ PREVEXoCOACoI TITLE(8)o PRVOEOI,PRVCE,DIHW*DIHT, C01JTRL 00002

1 DEF'AULT CaC4TRL 000~03
LOGICAL FRVGEP4, PR VP9E.DIHW DIHT, DEVAULT CCINTRL 00004

CG4C14 /FRCIBLW XM3,4ESOVLWOHNERFT PRCBLM 00002
IEXA I C sSUE DYvLYUM( PRCBLM 00003

LOG.ICAL S MO0,oCR DFI T EXA IC, S UDV, LY~ W RCBLM 00004

co.'a /FILES / NT5,NT6,INrAE,INFsP.NFAIC,?6PAICoNtIuTP, FILES, 00002
IICUFSP,4CCESCIVPSC,IGE(3C,WrF5C,TAlCSC FILES 00003

C0"QN /KVAL / IKVAL,)WVAL(20)t WQS(20) KYAL 00002
DIE?'6IOC PC (2) FRNTVP 00016
DI ME)Ia ! (50) ,IU00) PRNTVP 00020
MUIVALENCE (S(1),BL)F(1)),(D'",BUFF(1251)) PRNTYP 00021

REAL KI PRNrVP 00022
INTEGER PAGE PRNTVP 00023

CO"CN /RUCUFF/ BFCCCE, IBFCNT, BUFF (3280) R%4BUFF 00002
DATA PC / 1(3IPAGE CONT! ,4HNUED /FTN(1 00070
DATA BLAW4 / IN FTtft 00)071
DATA XCINIT / -1.0 /FrT~cc 00072
Kl )3(VAL(IKVAL) FRNTVP 00024
IF C*(S(IKVAL) Wf. XINT) KI )IKS(IKVAL) PRNTVP 00025

C PRNTVP 00026
C PRNTVP 000j27

PAE=0 PRNTVP 00028
1 --I rNVP 00029

* =4 PRNTVp 00030
IF(M.CGT.WB) M H W PRNTVP 00031

100 LINE: = 100 FRN'TVP 00032
2Wo DO 1400 1 = 1,M( PRNTVF 00033

DO 3w0 J=NH PRNTVP 00034
soJ) 0.0x PRNTVP 00035
DOi) =0.0 PR?.JVP 00036

300 COMTP4.X FRNTVP 0003?
IF(LINE.LE.50) GO TO 900 PRNTVP 00038
PAGE= PAGE . I PRNTVP 00039
UK = 4 PRNTVr' 00040
%AITE (NM69001) TITLE,TITL, XMH KI, IMCCE PrW, P 00041

C PRNTVP 00042
IP(PAGE.EA.l) GO TO ITOO FRNTVP 00043
AMT (NT6.9005) PC PRNTVP 00044

GO TO 800 PRNTVP 00045

700 bRITE(N'6,9005) PRNTVP 00046

go0 COWIIMJE PRW4VP 0)0047
wR'TtE(M6,600t3 (BLAK,J#i:N,M) PRNTVP 00048
%A E(NT6,6007) (BLAW, J=N,M) PRWIVP 00049

900 C CT I NU PRNT11P 00050
is z !PNTRI(2,I) PRNT'VP 00051

IC -IpNR4(,l) PRNTVP 000552
jE :IPNTR(1,1+1) - [CX is J-1 PRNTVF f ' i5 3
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NFEE40 W T 14 FRNVP 00069

SW s* RELWA (,I RNTVp 00070

00W.TI) = 1AA481 ) NTVp 0007
1F(1I.T.5 a TOX 11 FRNTVP 00053

IG a 1Ttmx;~26 (DMP J JN N TVP 00074
00 tE( N,00 (BAPJN,)kNTVp 00
UrtsE LH.31lat PRNrVP 0006

110CO TOimx FRNTVp 007
VWW) 13p W v 20* 3RNTVP 00078

120 OTIR kJ RNTVP 007

W T 1400. FRE ,U5 *)I5XOCE iI* 3NTVp 00081
13 UIE 05913 1 , (j;'Ac0.42,M FuNTV1 00086

UWE6 =~&(4RW LINE.SQ+0.3 +(12X~41, I FRNtVP 00083
1400 Fcc4T3x, 4AxdEL8.91VIa RNVP 0008.

903FCRN,4T(I4eE6)OTIS FRI.rVP 00085

LINE= LIE+3 Rt~rVP 00086

to~~~~ TO2183Tp007
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SMROTINE FITTER (M.N, X,Y,Z,C, :N, ICIM) FITTER 00002

DI4ENSION X(100), Y(100), ZV!DI;100), C(IDIP4,66) FITTER 00003

CIMENSI ON At(C6-),A(66,66),XP(I1),YP(11) FITTER 00004

DIPCNSICh VS(10) FITTER 00005

LOJCAL CCPLX FITTER 00006

C FITTER 000?

C N - DECREE CF PCLYWOHIAL r.UATICN FITTER 00008

c N - MJMJER CF DATA POINTS TO FIT CURVE THRo(jQ FITTER 00009

C X - X CRIMATE OF ATA PO NT FITTER ooo0o

C Y - T COCRDIATE CF DATA ,IWT FITTER 00011

C Z - Z CCRDIMTE CF CATA POINT FITTER 00012

C C - OJTPJT CCEFFICIENT ARRAY FITTER 0OC13

C CH - SCALE FACTCR FITTER 00014

C CN - SCALE rACT(r FITTER 00015

C IDIN - INICAT(]R OF REAL CR CC,.VLEX FUNCTION FITTER 00016

C = 1. FUJTION IS REAL FITTER 00017
C = 2, FCTIN IS COMF.EX FITTER 00018

C IF CCO4.EX SET DIP, tWNSICNS CF FUNCTICN AND CCEFFICIENTS FITTER 00019

C TO (I1DIme- ) FITTER 00020

C FITTER 00021

C DL.EMINE NU4ER CF CCE'FIENT3 FITTER 00022

C FITTER O023

IEPS =1 .OE-0" FITTER 00024

CO4MPX .FALSE. FITTER 00025
I'(ICIM.ED.2) COCMLX .TRL E. vITTER 00026

C FITTER O027

C SCALE DATA TO RELCE MAGNITUDE CF MATRIX TER4S. FITTER 00028
C SHOLD. ivoI BoMB UTS ML TO CVERFLOC CCt.UITIC6. FITTER 00029

I(CCN.E'2.0) Cm:I.U FITT-A 00030

IF(C.EQ.1.0) GO TO 15 F7T) cA 00031

DO 5 I--I,N FITTER 00032
X(1) X(C1)/CN FITTER 00033

Y(I) Y(1)/CN FITTER 00034

5 COTI NL( FITTER 000L35

15 CCTINLE FITTM "s36
: S + I FITTER 00037

*e- XK/2. F ITTER 00038

I o e4**Q + )Q + EPS FITTER 00039
IFNC.LE.N) GO TO 25 FI TTER 00040

4 = 4-1 FITTER 0041

GO TO 15 FITTER 00042

25 CCNTI LC FITTER 0O043

C FITrER 00044
WC = NC FITTER 00045

C FITTER 00046
C DEMR41INE THE MAXIIM DECREE THAT CAN 'E CCmPUTE N FITTER 00047

C EA0C CIRECTICN AND SET UP ]RrER CF SCLUGiCN. FITTER 00048

C FITTER 00049
NV :1 FITTER 00050

box FITTER 00051
W(t) X(I) FITTER 00052

DOO :1,N FITTER 0005

DO0 J: iNCV FITTER 00054

IF(X(I).EQ.YS(J)) GO TO 55 FITTER 00055

0 CCITINUL FITTER 0005F
WCV z NCV * I FITTER 00057

VS(NCV) = x(l) FITTER 00058
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ItrI(V-1.EQ.M) GO TOS5 FITTER 00059

55 CCWIrNuE FITTER 00060
fG CCTINUE FITTEP 00061

$x V -1 FI TER 0062
as CciTt'aW FITTER 00063

C FITTER 00064
MV I FITTER 00065
DY 4 W FITTER 00066

14(1) = Y(1) FITTER 00067

0060 I1=N FITTER 0068
D0O J=I,NDV FITTER 00069
IF(Y(I).EG.VS(J) O G TO TS FITTER 0007D]

1O cO4"II&E FITTER 00071
MV = NOV + I FITTER 00072
VS(NCV) = Y(I) FITTER 00073

IF(NCV-1.E2.M) GO TO 85 FITTER 00074
5 COWTINUE FITTER 00075

80 C W4J NUFITTER C076
COley = MV - I FITTER 00077

as CONTINUE FITTER 00078

C FITTER 00085
IT0 =NC 41 FITTER 00086
ITOrt = ITOr FITTER 00081
IF(.CO4LRX) ITK = ITOt + I FITTER aW62

C FITTER 00089
S ZEO CT THE it RAY FITTER 00094

C 95 F FITTER 00091

9 ,I) = 0.0 FITTER 00092
If'.Nr.cC4PX) GO TO 90 FITTER 00098

CT(2,1T A 0.0 FITTER 000
so cr-,ikc FITTER 00090

.n95 J=IITOT FITTER 00091
95 A(L,J) = 0.0 FITTER 00092

( 1FITTER 00093
C DETERMIN MihATION EUATIIN AND SQUARE THE EQUATION FITTER 00094
C FITTER 0095

A1 (1) --1 . rITTER 00096
XP(L) =1.0 FITTER 00029
v1(0 ) --1.0 FITTER 000
C , = " 4 1 FITTER 00099
DO 20 K=4 iN FITTER 00106
0o0 L=2, MM FITTER 00107

0(L) : UP(L- )*(K, FITTER 00106

Y (L) = YP(L-1) 

FITTER 001 10

10 CO TI NU2 FITTER 00104
1 . FITTER 0010

I z t FITTER 00106
00:)40 L=2 aM FITTER OwtOT

DO C 0 LLxl #L FITTER 00116
ILZ L - LL 41 IlTTER 001(-
IFr(LL-! .GT.gDY) 00 TO 30 FITTER 00110
IF(IL-t.GT.M4)X) 6 O 0 FITTER GIitt
1 2 1 + I FrITTER 00112
AI(i) z XP(IL)*VP(LL) FI TTER 00113

3G COWI UE FITTER 00114
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40 CONTI NUE FITTER 00116
AI I1) = Z(I,K) FITTER 00117
IF(CCkdeX) AI (142) = Z(2,K) FITTEU 00118
IF(K.CT.1) GO TO 45 FITTER 00119
oC = I FITTER 00120
ITOT NC + I VITTER 00121
ITTI ITOT FITTER 00122
IF(COq..X) ITOT : ITO 4 I F ITTER 00123

45 COW TI N& FITTER 00124
C FITTER 00125

DO 11003 I=I,NC FITTER 00126
DO 1100 J=I,ITQT FITTER 00127
ASAV = Al(!)*Al(J) FITTER C0128
A(I .J)A(I.J),ASAV FITTER 00129

1100 CONTINUE FITTER 00130
200 CCNTIMA FITTER 00131

C FITTER 00132
C SQUARE ROUT MErHCID FITTER 00133
c INTEREIATE MATRIX FITTER 00134

DO 1200 I=INC FITTER 00135
I1 I-1 FITTER 00136
TMP0.0 FITTER 00137
IF(I.EGI.1) GO TO 1150 FI TTER 00138
DO 1120 L--I,It FITTER 00139

1120 TW-- TW- A(L.I) D I:'TTER 00140
1150 CON INMA FITTER 00141

T A(I,I) - TMP FITTER 00142
IF(T.GT.EPS) GO TO 4 FITTER 00143
A(,I) = 0.0 FITTER 00144
GO TO 1200 FITTER 00145

4 CCNTIN FITTER 00146
A(l,) : SQRT(T) FITTER 00147
IF(A(I,I).GT.EPS) GO TO 1155 FITTER 00148
A(I,:TCF) : 0.0 FITTER 00149
GO TO 1200 FITTER 00150

1155 CONTIea. FITTER 00151
C FITTER 00152

FITTER 00153
DO 1190 J : JSITOT FITTER 00154
TmPz 0.0 FITTER 00155
IF(I.E2.1, GO TO 1175 FITTER 00156
WO 118) L:XmI FITTER 00157

1160 TMP : TMqP * A(LI)*A(L,J) FITTER 00158
1175 A(I,J) :(A(I.J)-ThP)/A(I,I) FITTER 00159
1180 CCNTINLE FITTER 00160
14-0O CaHTI fm& FITTER 00161

C FITTER 00162
C FITTER 0C163
C BACK SUBSTITUTE FCR COEFFICIENTS FITTER 00164

D0 1400 K:1,NC FITTER 00165
1: PC - K I FITTER 00166
1 Pl:1+1 FI TTER 00167
T4 : 0.0 FITTER 00168
T7N2 0.0 FITTER 00169
IF(A(I,I).GT.EPS) C0 TO 1325 FITTER 00170
C(l,I) : 0.0 FITTER 00171
IF(CCHFPLX) C(02,I) 0.0 FITTM 00172
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GO TO 1400 FITTER 00173
132S CONTINUE FITTER 00174

IFCI.EQ..NCGO TO 1375 FITTER 00175
00 1350 L=IPINC FITTER 00176
IMPI T4PI H A(1, UuC( ,L) FITTER 00177
IF(.NOT.Cfi.PX) GO TO 1350 FITTER (.~tTs
TW2 TMP2 . A(I, L)C(2,L) FITTER 001.?9

1350 COW TINUC FITTER 00180
1375 CONTINUE FITTER 00181

C(I,I) :(A(I,ITQTt)-T14t)/A(I,I) FTER 00182
IF(.NMT.CcMR.X) GO TO 1400 FTTER 00183
CC2,I) z(A(I,ITOT) -ThP)/AtI,I) FITTER 00184

1400 CONTINUE FITTER 00185
C FI TTER 00186
C FITTER 00187C REORDER tE COEF FICIENTS IN CO3RRCCT 1iE]RS FI TTER 0018

C OF X AND Y. FITTER 0189C FITTER 00190
IF(WC.EQ.HC) GO TO 1475 FITTER 00191

FITTER 00192
IZ = I FITTER 00193
1 = I FITIR 00194
00 t440 L0.2, FITTER 00190
DO 1420 LL--IsL FITTER 00196
IL = L -LL 14. FITTER 00197
IZ I 1 FITTER O020
IF(LL-1.LE.tDY.AND.IL-).LE.M, X) GO TO 1410 FITTER 00199
X(C) = 0.0 FITTER 00200
Y(1 ) = 0.0 FITTER 00207
GO TO 1420 FITTER 00202

1410 C'ININUE FITTER 00203
IZ = IZ + I FITTER 00214
X(I) = C(1,IZ) FITTER 00205
IF(CCPLX) Y( = C(2,IZ) FITTER 00206

1420 CONTINUE FITTER 00207
1440 COW I AE FITTER 00208
C FITTER 00209

11 1430 lze,NAC FITTER 00210C(IID = X(1) FITTE M0211

IF(CCI 0) C(2,1) = Y(1 FITTER 00212
1450 COWTINUE FITTER 00213
1475 COCINUE FITTER 00214
C FITTER OO2215
C 0 LI0II THE SCALE FACTOR FROM THE COEFFICIENTS. FITTER 00216
C FITTER 0021

IF(CN..I.I.) COTO POO FITTER 002181=1 FI TTER 0219

CI)t t.0/CN FITTER 00225DO I SW Lt--2"2,I F4IITTER 00221

DO 150 0L=iLC FITTER 0022
I C P1 FITTER 00223MOD~i 2 C(lID*CP FI TTER 00224
CG ,D) x €(2,D*C P FITTER 002:25

1500 CONTINUE FITTER 00226CP= CP/CN ITTER 00L27
IWO CCWTI NtU ITTER 00228

1700 C"TIN"UE FITTE 0G?29
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C F1 TTM 00230
tTHE C ARRAY NOW CO4TAINS THE COEFFICIENTS. FITTER 00231,

c FI TTER 00232
RTURX FITTER 00233

EM FITTER 00234
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OWLAY (AFI4OX, I7 04C~F D00002
9NVGRA) COWD C4(RDF 0003

C 04CRCF 00004
C THIS PRCORAN WILL FIT A CURVE THRO-JQ THE VELOCITY POTENTIALS CHCCF 00005
C ALONG EACH 04CRD INDEPENDNTLY. THESE CUR~VES WLL BE USED TO CHC 00006
C EVALUATE A S34MTlED VQ(XITY POTENTIAL. 04CRDF 00007
C 04CtF 00038

C014MCN /ARRAYS/ KIXCTW, LB XCLW,LBC*C ,KBXCDT ,LBXCDT ,KJALPi,LJALFi, ARRAYS 00002
I KALRiA, KFKDkL, UKERN..,KP4TR), L;NTR,KDEFSL ,KELrtil, ARRAYS 00003

2 LWCCES ,KP4T SD, LPt4SD ,KSVW, LSCW, KFNTW, LPNWW. ARRAYS 00004
3 KLN,LLW,KTVP,LTVP ARRAYS 00005

COWN IILE /WS 6, NTAEI WP, ILACPAI, NUTP FLES 00002

I44 'FILESP /MSC IVS9IW6,IW~tII FILES 00002

COO"~a /V4C)LW OXMAI, CSC, NTSCF, t4(VALS,ST1, IrBE, PDF, ICLNT 00X02
1 EYPAIC,'SADVPi.YWXC EPLWFSWFR ICOLM 00003,
2C!A SRBN,PRFTT,EXAIC,StSL'V,RYWXCWFR4FR BfCFH 00004
CaUI VAL / IKV',PL,)M AL2) IC((2) VA 00002
LOGICAL /CCWI/CCMrAN,W6LSD,WrL3D , ?GT3C2, WL~C, RB RFC, I COT 00002

1 IA ,FRMt , PRD1BETA , KB1BTASWA,PRAVP, FfiW, L, PGE , AO4TY 00003
2 PR N~PW, MRUB. ~FRW, WBBW, PRBSW IfVBSW, DOBWW24Y000
3O RCL M CHw,x N4DE, EOW AS, MOH, CG,1YDIT, PC 00005

L(1~ EXI(SUBVALY0 GECBrY 0000

CQk4Q /GEOQ / ITLAXITLA2G) STTWBTWBT.4VSTWB GEOQ 00002

1O44/AE~ 91 13BEI6. S,IBTS,&AWAZ .. TFELSL.6, TAFEIO 00002

3 IXBW, XCENTR TE04TY 0(Y0)5

ICI PARARM(10) R TAPEIO 00004

EWJIVALENCE (PARM, IPARM) TAPEXO 00005

COO"0 /CHEO'KIR/ CPCRGOFCCRACF, CRSCRGFF OiEC1Q' 00002
LOICAL tPPCFR, GEOP, MCDCCR, AICCPRN4CPR, SMCR, GAFCPR 0iEKP 00003
MUIVALENCE (CHEOFPR,S.4PR) 04CRDF 00019
LOGICAL 0)4EfOR FTCI 00073

C O(C~tf 00020
C DELPHI MO ,S TVP(t'CCLSI + NC(1.S2 * tBLDV) O4(RLDV 00021

C04PEr. DELPHI (1000), TVP (250), AVPS (52) Q4(iDF 0002
C X00. DELPHI . ro TVP), Y(SAIC) COW~~ 00023

DIMENSION4 X0(2). I y(52) CH(RtF 00024
C A (NO. CCtFF.) CORDF 00025

COMPLEX A C21) 04CRDF 00026
C COW~D 00027

C FEX0C((MW%*WBT) *44USDV), TEXLC(SAME) O4CRDF 00029
0I00NION FEM.C(250), TE)LOC(250) 04CRDF 00030

C IP9(fM(2$NR(4I.Dv) 04CRDF 00031
DINCtGIC IPWTRM(2t15O) OHCRDF 00032
DINENSICI TITLM3 CORDF 00033

C CI4CRDF 00034

REAL KI CHOW~C 00035

CCMPLCX VP, SDELPI. VC, AVA, AYP5 O4CRCF 000g3 6

LOGICAL NWEA,MWIT,ANINRAMDOU3 CHCRLF 003 7
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KI z IKAL(IKVAL) O4(RDF 00038

IMEAD = .FALSE. 04CRDF 00039

RANC14 =.FALSE. C4(RDF 00040
.FAT ALSE. 04CRUF 00041

RAVV0(J z.FALSE. O4CRDF 00042

mn =mlaw04(RDF 00043

Ic'(CCPLAN) P4XE z XBT 04(:DF 00044

C O4CRDF 00048

CALL DNAME OFSRT4FIEFASOTHDVLE'WOPAE CCDF 00055

c TP 0H!E 4CRDF O005
NIVAARY = IAICSC~) 04CRI)F 00057

RE4WN V RPSC M2t~gSF~MIR CH(MDF 00059)
1O&.F IARI43) ICDF 00051

IF(RG.E. TH O TONFR PQWER ORMTENCECFL4CRLF 00061

CCO'4RDF 00063

CALL RrflNIT 04CADF 00053
ITYPE S-iwIXD QCflF 0006

WCARRY 694sPT.M CHCRDF 00066
CALL REA MX(=ESC,M*EA ,RANDN,W'S, 6,LS,?44,2,N1D, ID, YPE, CHDPC 00067

1 IRS, I N,2, H , FARM, IRR) CiC ROF 000689

IF(IRR.NE.0) GO TO 602 CHRD 00061
C 04CRDF 00072

CAL Ra4(T HDF 00063

C TP =C EDGE. 4CRDF 00074
C FS CHCRDF 0006(5

w(ERRY =itsC$ Fr. H!F 0006
CALL REDHIT SAEDRMNWNGL#~tNIlDIYE CHjMD 0007

I 2 RIM oPRIR OC(RDF 0006q

IIC.R.W. GO TOA.N WM = 0iCRDF 00078
c TP CHIEDGCRDF 00080
c CAR *(ECCCOCRDF 00081

CAL READ THE CM(LOCAD RC A YS1HFiGLTHE GE-,DITPE CRiL 0008 2
c IE THESE AE QCNDED TOINR) AT VEOIYO4NIL TCCRDF* 00083
c 801K ED0)GOEO 01 CHC~DF 00874

C CHCRDF 0008(5

CALL RDINTT OJCRCF 000867

ITYPE 54iMIXD O4CRCF 00080
WXMRY r5HTEqC~ CHCRr;F 00088
CALL rAM(~ES,*~.RMNS"L, ,,I~rIYE OCRDF 00082

1 LRcS,TE'Q.C,M,N,PArM,IRR) CHCRDF 00080
!ICIIRJC.0) GO TO 6010 CHCRDF 00091

c CHCRDF 000392

C TP =ERE HE 0ELzADT~CARY OTA hR R 4CRDF GC08 7
C XRR =dAL(E CL NLCiIE CCC ca. CHCRDF 00088)

CALL~~~~~~~ 190X&E$o*EDRNIS"L~NeoIP~IYPs 0Cr 08



C CIKRDF 00095
IFCNS6B0V.EQ.1) CO TO 120 O4RDF 00096
XSDC z MUM - M)W CHCROF 00097
JCCL. NSUBCP4 CORDF 00098
NCC. WSW+ WBT CH4RDF 00099
DO Ito I~t,tCQ..S O4CRD 00100
1TEYCC(t) = (TE~X-MM) + XLDE)/XSU.3DV O4CRDF 00101

FEXOCC(I) = (EXLOXC.JL + YLICE)/)LSUIDV OKCRDF 00103
JCCQ JCCI. + NGWIDV 01O 00

$10 CONTINUE Of1rtF 00104
120 CCITINLE 04(PDF 00105

c o4GaCF 0=16
IPUT = *IG-naNUD + I~ ~ 0 00107OM

C CHCRF 00108
CLOPC NUMBER 'Y MC (ALSO No. CF V.P.) CHCRDF 00109

REW M I!VPSC CHCR3LF 00110
DO 2000 44=1 , i4C1MES O4CRDF 00111

C CH(RDF 00t12
C READ S~T MFIARYGK VPC H V RA KTB KPE RDF 00113
C RIA CfX 4 AIS A NOT4 IVSC TH0V ARYP.C ESIPERDF 00113
C 04CRDF 00115

CALL RDINIT CH(RDF 00116
ITYPE = %M~IM 0iCRD97 00117

ws=I CH4RDF 00118
IF(NM.Ee.1) NNS 0 0OlRDF 00119
CALL rrADN4X(VC,ME,RAI,WS,N,LSt.,2,Wc,ID,IYPE, GiCRDF 0)120

I LRSlDMJjHI,,N,PAM,4IRR) CHCRDF M0121
tF(IRR.NE.0) GO TO 6040 04CRDF 00122

C 04CDF 00123
C LCP ON MOV4ER CF 04aDS CH4RDF 00124
C OKRDF 00125

cc =WSW~ 04CRDF 00126
IF(I61.RF.EQ.2) 'N4 tDS = WBW* + WBT aK0;DF 00127
DO 100 J1,tliNCRS CHCRDF 00128
NC1 CHCRF 00129
!7CJ.GT.WBW) NC = BW + I 04CRDF 00130
IST =5J IS 0CDF 00131

W = ST. + OC(J) -1 I CHCDF 00132
JS~ 0GKRDF 00133

ITRO4 1ST 0OR~DF 0013A
tF(.NcN.COFLAN.AD..Gr.WBr'.A [TRW~ [ST 4IOMLAP 04ORDF 00135
DO 100 1=1.11R04 04CR0F 00136

100 JSUM =JSUM + JCM( 04(RDF 00137
JsAm= J"A - JCUCTROE) + 1 04CDF 00130

IN 0 C(:)KDF 00139
D00 I1ST,NK CHCRDF 00140
IX I O$MDF 0014t
IND: INC * I CHOJDF 00142
lP(.Np.C0PLAN.AN.J.T.WBMw IX I + IOV&AP 04(RD' 00143
ISUB z J5LA 4- J - JS (I X) - NC + I CH(RDF 00144
X (I NI) s IcH(x,,r 00145
AVPS(INV) = ELP41(ISUB) CHCROF 00146
MSUM = JStM + JOC(IK) CHCRDF 00147

200 CONTINUE CNCRDF 00148
C CHCRDF 00149
c FIND THE DERIVATIVE CF CE.o AN!. 5t00T THESE (,"OCF 001 t50
c CHcOW 00151
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rC = AVPSM1 (AVPSEi 00*5

IOCNI Ise-1 01RF0t5

AVPA 0.5 * (AVPSC1) + AVPSC2)) CH4OjDF 00154

AVP3(1= (AVPS(2) - AVPS(fl/(X(2) - M1) O)4CADF 00155

DO 350 1 2O ND 4CRF 0)0156

A(1tIH1 = 0.5 GISD+AVS MCCDF 0015?

AVPDAMP -h CtVFO S4OHOERIVLE O4UjDF 00177
AVPA =AVPB 4(JDF 00178

M E CC EG I 1X C4(RDF 00170
AVSi (I NI)=(AP(tC WV05CCDF 00181

D0M~ = ihO? 04CRDF 00182

10 NSLd4 NIhdi * JI) CH4DF 00183
AVPS(M) =AVPS(~rmi 04CDF 00183

VIM) = JS(Im-JCst.) 0.5 CRF 00184
00 CHCI1TR4~ 4DF 00185

IXN =I~l OKCRDF 0016
DO..CA.~JGTW~. IX5 I =t ICNW 04CRDF 0018

1S4. =~S * - .J5JX - r IGiRDF 00188

3?5 CCT M O DF 00189
XVE =L~TI ME XIC CRDF 00190

1. C)I'C 00191

00450LL FIIG ROOW ES SURS R( CIV CCW 00192
KP * X GKDF 00193

c 0tCRYDF 00194

XPXI CHCRDF 00178

sOE =P I CL DE XII 04CR1)F 00196

450 LP =C4I& 0 CHCF 00197

DO 4(IL0 lz, PR CHCROF 0018
4MJSLP4 =JSLD4 + JC(IX CHPDF~ 00199

c 0 04TI&~CRDF 00200

C -M=JU C(~KW CCRDP 0021

DO5C S, CHCRDF 00205

IX = 0CDF 00204

IS(,Le0.,.1 L JS~ +i I ( X) - -I W + 6C CcRDF 00205

TP = 1.0., CHCRDF 00206

XP = X vCHRDF 001293

WC =JP D C)IcRCF 001.93

450~~~ ~ ~ 19?I w0(cD 09

DELFI- --13 =. VPCC- O



_ _ _ _ _ -WY--- 4p,

IFu.GT.W8W) JC .' J WBW O40CRDF 00209
I =TE)CLOC 0) 04040F W.4210

*4 WR TE)(LC QJ) - I 0CRDF 00)211

IROE: I BCSCP.A 00001
IF(.%.COiN.AN.J.T. BW) I I + ICAILAP 04CRDF 002 12

IMCB =IP94TR(1,I) + jc- I"4RI(2.1) o4rCRDF 00213

C OICRDF 00214

C TEST 7CR 3 BOXCES ON GCRO~c JJ CICRDF 00215

IT(NOC(Jj)..T.3) GO TO 940 0CRDF 00216

C CHCtrY 001217

C ? BCMS AM NO~ MACH RAY AVAILABLE, OR BCSCFA O00'rZ

C 3 BOX(ES CR MME. Vr LI WAR EXTRAPOLATION. OCqrDF 00218
9M COW~0 I NU SCSCFA 0)003

IE=IPNTRm(1,1-1) + JC - IPNTRM(2.1-1) 04CRCF 00219

WJIR =M4il(P4MB) - DO..1I (lICE) Q4(RDF 00220

GO TO 99) GtCRDF 0021

C CHORDF Dom2

C IUT 7CR WLO4 RAY EXTRAKLATIQC4. CORDF 00223
940 CONTINU CH OCRDF 00224

IS rIS(jj-l) Ci4CDF C0225

Ix: =15+ Wx(jJ-1) I I 0CRDF W026

1F (1Ropi .LT. KB .CR. JR04 GT. IX) GO TO 945 BCSCFA 00004

13 =IS(iJ-2) CHCRDF 00228
Ix = B + 14X(JJ-2) + I GiCRDF 0)229

If R0*16. DCSCFA 00005
iF (IhK WG. 18 .AND. IWI .E. DO) GO TO 948 BD-CFA 00006

C 8CSCFA 00007
C VAOH RAY CANNOTI BE USED. TEST FCR 2 BCS ON 0-ICRD 0 BCSC!-A 00008

945 CONTINUE DCSCFA 00009

1F (NOC(JJ) .LT. 2) GO TO 7010 BCSCFA 00010.

CO TO 9W2 DCSCFA 00011

C aCROF 00232
C MA0 RAY CAN BE USED 0COW 00233

946 COW I NUE BCSCFA 00012

INCA =IPNMM%1.1,-1) + JC - IPJTRM(2,I-1) -2 CHCRDF 00234

IICC Z IP-4RH(ljDI+ JC - IPNTN2,I) -1 O.4CRIrF 00235

SDEQFHI = .0*DQLPHI (INDC) - CQ.RHI(INCA, - O0FlI (IICB) CHCRDF 00236
950 COW 4T 0OnDF 00237

JT CN OCRDF 00238
Ifr(N6~.SOv.NE.Di)T -: NLSCV * (UJ-I) + NSt.SCN 04(RODF 00239
TVW(JT) =i~m DE ICMB + XINCR*CELF CHCRDF 00240

OW COWTI NJE oICRr,7 00241
O4CRDF 00242

lo0 CC*wINUE 0CR OF 00243
C O4oCRDF 02e44

c UNITIE ?WE ELuJF4 AMC -,P ARRAY ONi THC NIVPSC FILE 0CRCADF 00245

%.ALL AD104T C0t DF 00246

ITYPC x 941)D 04CRDJF 002-47

N: IP RM(I,*?-"s) - I CRDF 00248
WtARRY x G*fLFHI 04CR 07 00240

CALL CH0,OCRDF 00250

I DELPI*!ITYPEo2,N#PARMHiIAR) CHORD,- 00251
171MF.'.E. 00 TO GM4 CP4CRDF 00252

C CHCROi7 00253
MfVPS = N560~V 4 WADSR0 CHCRDF 00'54

r wylPS CHCRDF 002j5

WXARAY = EE4TVP C)43%Cr 00256
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CALL WTO4XNIVPSC,!TRAt(JFS,G,.LS,t#R,L%4,2,1C, CHtRDF 0025?

t TVP, ITYPE,29N,PARModRR) CH'RCF 00258

IV(IRR.NE.0) WO TO G.040 04CRDF 00259

CPRINT THE S400T141D VEL. VUT. ARRAY pKRB 00261

IFtCiNOP) G T 15M 04CRIDF 002

CAC 

CHCR F 00'26 8

TIT(L).fl1(.C~N =O TO 150 O4 CRDF 00269

TITLM (10H S TALS CH(CIDF 00260

ICL AN TIL =OKA~/AI RDF 0027

CAL0 CCWJTR(ILNt&E,~tMBWWPTM CHCRDF 00262

IF(NS..jCR.O.) GO TO 15M04CDF 00273

TtTLM 9= 0) TIL )!1,~TV OCCDF 00274

9400 CINT(/1XE168) 04CDF 00275

C F.M0EKR)G O20 GCCDF 00276

9400 FCNMT (IXa4I68)CCDF 00275

c CHCRF 00278

MW E CCTILNE CIVSCC4DF 00277

c E1 NCvS(OCRtF 0028

C CHANGE FILE NAMES OiRDF 00281

C CHCRDF 00282
IAICSC IVPSC OCCDF 00283

1 IPSC NI VPSc OG$RDF 00284

C CMCRUF 00285

R MRN 0CRDF 00286

MID0 CCNT It' NUFICCDF 00287

%AITE (NT6,9010) IC.ECSCIRR CHC~rF 0028

WITE (NT6,901I) P4XARRY OCJCDF 00289

GO TO 6100 CHCR".F 00290

eUP20 C@.'TIIN4A 04MDF 00291

WITE 07~69010) PMzCESC,IRR CH(RCF 00292
WITE (NT6,9O!1) MXARflY COCDF 00293
GO TO 6100 CHCRDF 00294

6D40 CCW4IIN&E CH4RDF 00295

4*.TE (NT6.9C10) Iv?3C.IRR cHCRDF 0029c)

URIVE (NT6,90A1) NH CCCDF 0C297

6100 COHT I NE 0CiRiDF 00298

W ITE (NT6.9101) ID(t),IC(2) 04C~rpF 00299
W1TE (NT6,9102) PAR M, IPAR M4 CH4Z,F 00300

W I fE (NT6,9103) NFSd.t' Coi CF 00301
UR 1 r (WT6,9104) I TYPE, M,N CHCRCF 00302

%AITE O'4T6,9900) CH(3RDF 00303

WO TO 8000 CHCRF 00304

C CHCRflF 00305

TC's0 CONTINUE CHCRCF 00306
WITF (MT6,8mZ) CNHCF 00307

W JE CT6,8021) IRC.JC BCSCFA 00013

C CHCRDF 00309

SOW0 CCOT " CH(1iDF 00310
CALL FLuGH(l1 CH~CC 00311

CCHe.RCF 00312

(Y),10 Fa;AT(3kfW**q EJRF5A - tV) TIP TRAILING ErCE VELCXITY POTEM.IAL CAN CH rs.C F (,; 31
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I B CMPTED T 12IHI2IH O DF 00314

S021 FCMT5~WM~ATSC21,2I) CO4RDF 00315
~11 FCAvATC5WH*** IERR(R - W4ILE READING THE GECpCTRy SCRATCH FILE AIG CHCRDF 0031f

1. 1514. EARCM CODE = 14,4H ** ) CHCRDF 00317
9011 F(ASATM.X32HAN ATTEMPT W.S MADE TO READ THE A69 SM ATRIX.//) CHCRDF 00318
9041 FCRWT SX414AN ATTEMPT %AS W4E TO READ THE VEL. POT. ARRAY NUMBE CRCDF 00319

90501FRA(%**ERX-W1EWTNC H E.PT CAC FILE ~CHCDF 02

1 A10, X.IS44TRR R CCIPE *, 1,41H D*lGI*E ) *4~ CH4.H)) DF 00327

9900 P(RIAT(*0 ERRCI' CCCLRRED IN~ CHQD-FIT SMKX)TIHING SECTICN. * FTN4X1 00074
Do 04MDF 00329
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SI*lb4WJTE PRINTR(TITL,CCE,ARAYKIX,IfYD,1PNTM) P TR 00002

C PRINTR00003

C T TL - TITLE To PINT Foj THE ARRAY PRINTIR 000T't

C I"N - MOL~E SHAPE MA3RP fI NTR 0005
tARRAY - kRRt.Y TO DE PRINTED PRI NR 00006

C PR INTR 00007
DIMIQQ6!> ARRAY(K,I), T!TL(3) PRINTR 00008
CC04PILEX ARRAY PRINTR 00009
COMMON /FILES / NT5,NT6,IwTA~rZ,pfSP,NCAIC,NS6PAICPC1TP, FILES 00002

ICSP,KcESC,IvPSC,IGCC,IWFSCIAICSC FILES 00003

CO"C* /CCNT"L/ PREVEX,0MCAOI TITLE(8), PRV0CO,RVCCE,DIHI'NIHT, CCHTRL 000O02

j EFAULT CCPNrRL 00003
LOG.ICAL PRVGECM4VME,0H,D!HT,DEFALLT CONTRL 000U04

COW4O4 /PRCBLH "OPETLFVLW)T.LrRFT FRCL4 00002

IEXA IC iSUB CV, .YwDXC PRCILM 00003

LOGI1CAL SMOH RDF X ICISBDVoPY- PRML 00004

COM4ON /KVAL / IKVAL,'QVALC20), WS(20) KVAL 00002

DIMENSION IPNTMM(2,50) PRINTR 00015

0I4ENSIC PC(2) PRINTR 00016
0C E161 ON S (50), D(50) FR INTR 00020

EDUIVALE)'WE PR1,I~(),0()BJV15) ~INTR 00021

REAL Ki P ~INTR 00022

INTEGJR FAGE PR INTR 00023
C004N /R%,CtFF/ BFCC-CE, IBFCNT, BU'F(V28) RZLFF 00002
DATA PC / 10HPAGE CONTI 4HNUED FTNX1 00076

DAT BLAW~I / IH FTNX1 000??
EATA XINIT / -1.0 /FTNXI 00078

K ) = VAL(IKVAL) PR INT1R 00024
IF(*KS(IKVAL) N.I NIT) Ki WZSCKVAL) PRINTR 00025
FA GE = 0 FRINTR 00026

* -- t PINTR 00027
bq =4 PRINTR 00028

IF(N.GY.HrB) M = YBPRNTR 00029

100 LINE =100 FR INTR 00030

200 CoNTIRJ PR ~INTR 00031
DO 1400 1 = D. MXB ~INTR 00032

DO 300 J=Nb4 PINTR 00033
50J) =0.0 PRI NTR 0003

0(J= 0.0 FRINTR 00035
300 COCT It ~ INTR 00036

I F(L I NE. LE. 50) GO TO 900 PRI NTR 000r3?

PA G PA GE + I PRI NTR 0003.8

LINE 4 PRI NTR 0009
bA1TZ (NT6,9001) TITLE.TITL,XMArH,KI,IWZCE PINTR 00040

C PRI NTT- 0004
IF(PAGE.EQ.1) 00 TO 700 PR I YR 00042
W ITE (NT6,9005) PC FlINTR 00043
GO TO S00 PR INTR 00044

700 ~WfITE(NT6.9005) PR I TR 00045
800 C CRTN PR INTR 00046,

W[TE(NT6,6006) (B LAI4W. J =N. ) PR[INTR 0004?
WI E (NT 6,600 7) (BLAt4, J:P4,M) PRINTR 00048

900 CCiT IP NL PINTR 00049

jS= 1PW~TPN(2.1) ppI WTR 00050

IFUJS .LE. 0) W0 TO 1400 PR INTR GO051
(D F-OT1(l,) PR INTR 00052

jE =rPNTrH(1 a.1) - lOX *JS -1 PRINTR 00055
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IFCJE.EQ.0) GO TO 1400 PRINTR 00054

00 1000 J=JS.JE VI NTR 00055
SM = REAL(ARRAY(.IDX)) FR!TIR 00056

D(J) =AIVW;'(AfPRAY(1,IDX)) FRINTR 00057
ICX = DX +1 FINTR 00058

10wo coIwl14 FIRWTR 00059
DO ta130 J=Nm P1w I ooo: 006
tFCS(J)) 1300,1100,1300 FR1NT 00061

1100 CONTINUE FR I TR 00062
?FCD(J)) 1300I4200,13M0 PRWTR 00063

1200 cOIT1mx F1TR 00064
GO TO 1400 PRNTR 00065

1300 WITE (NT6,9013) 1, (S(J).CDU) ,J2N.M) FRINTR 00066
UW = LINE-+ I !RNTR 00067

1400 ccO4TIX4 FR1NTR 00068
W W4 PRINTR 00069
N = 4 FR INTR 00070
IF(N.GT.W) CIO TO 1500 FR1NTR 00071
IF(M.G'T.WB8) NMr W MNTR 00072
IF(LtK.rT.45) GO TO 100 FRINTR 00073
%RITE(NT6,M6) (BLAW4,J,J=NI4) PITR 00074
W1TE(NM,00) (BLAWK, J=N,.4) 'TINTh 00075
LIM~ = IE3FINTR 00076
GO TO 200 PRINTR 000!?

two cwHT1C FR ~INTR 00078
RTURN F ~I JTR 00079

23D F(CIVAT(It,20X,8A10/ 46X,*$Mr%T)ED *,3A10/ 46Y,THC IoACH F5.3,5X, r 1TM 00080
I12ED MF1E2~. =,F8.5. * )* / 52X,'.C*E SHAPE*, 13)P ~ INTR 00081

9005 V FMT(4AX,42,aH-) ,20X,AIO,A4) FRIN~TR 00082
UJOS FCRI0AT(4HCtr-W, AI,14X,5HCH43iD,!3, 3(A1,22X,5H04Mr.13) 3 PINTR 00083
WO? FjATM3, 4(A1,9x,.J-PEAL,8X,9HIIAIWAY) PR I NTR 00084
K)13 VCq)0AT(4,8E16.8) FRINTI 00085

Do PI NtTR 00086
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SUOTINE CURV(kEs.sZC) 
CURVE 00002

ti S CON X(50)) Z(2,s50), C(221) CURVE 00003

DIMENSION AI (23), AC21,23), XP(6) CURVE 00004

C 
CURVE 00005

C i - CGREE OF POLYNO4IAL EQUATION CURVE 00006

C N - NUMI ER CF DATA POINTS (0 FIT CURVE THROUGH CURVE 0007

C X - X COMCINkTE CF DATA POINT CURVE 00008

C Z - Z COMOINATE 
CURVE 00009

C C - OUJTPIUT C(MFFICIENT ARRAY CURVE 00010

C 
CURVE 00011
CURVE 0012

EPS = i.0E-04 
CURVE 00012

IF(N.LT.W-l) 14 = N-1 
CLEE 00013

W- i 
CURVE 00014

C 
CURVE 00015

C ZERO OU THE ARRAYS NEDE CURVE 00016

C 
CU.RVt 0001.T
CURVE 00018

DO 100 !1:,Nc 
CURVE 009

C(1,I) = 0.0 
CURVE 00020

CC2,1) = 0.0 
CURVE 00021

m0 CONT I m 
CURVE 0OO2

DO 100 J=i,!T(O 
CURVE U0023

A(I.J) = 0.0 
CURVE 000?.4

100 CO I L 
CURVE 00025

C 
CURVE 00026

C DtETERINE DEVIATION EQUATION PC SQUARE THE EQUATION CURVE 00027

C 
CURVE 00028

AI) = 1.00 
CURVE 00029

00 400 KI,N 
CURVE 00030

AI (1) = 1.0 
CURVE 00031

DO 200 L=2sA. 
CURVE 0003?

AI (L) = AI (L-1) * X(K) 
CURVE 00033

alo C, TIL E 
CURVE 00034

AI(NCI) = Z(I.t< 
CURVE 00035

At (%C 2) = Z(2,K) 
CURVE 00036

C 
CURVE 00037

DO 300 I=1,NC 
CURVE 00038

0 300 j:I,ITOT 
CURVE 00039

ASAV = AIM) * AU) 
CLEVE 0C040

A(I,J) = A(,J) + ASAV 
CRVE 0G041

3(X) CCKT I 
CLRVE 0004?

A0 CCOTPNE 
CURVE 00043

C 
CLVE 00044

c 5QUARE ROOT M,14HcC INTE 'E ATE MATRIX CURVr 0045

C 
Ckt(VE 00046

D01200 I:1.I 
CLRVE 00047

ls-4 I-1 
C.RVE 00048

w 0.0 
CURVZ 00049

IF(I ._.1) GO 1) 00 CU.RVE 00050

DO 500 L:1,I1 
ClJRW 00051

900 T14P= TMP + A(L,1) ** 2 CURVE 00052

600 ' CT I NUE 
CURVE 00053

T- A(1,I) - TMP 
CURVE 00054

Ir(T.(,T.EPS) GO TO ?00 
CURVE 00055
C~li V 00056

A(,I) z 0.0 
CLEW 0005 7

c3 TO 1200 
CURVE 000' 7

0 XCURVE 
C0'11.
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AC(l,) = SRT(T) CURM W59

IF(A(,)..T.EPS) GOTOSO CURVE 00060

A(IITOT) = O.O CWLVE 00061

cO TO 1200 CUE 00062

goo ONTIUE CRVEW 063

C 
CURVE 00064

is 1 CURVE 00065

00 l0 J=JS,ITOT CLOVE 00066

THP = 0.0 CURVE 00067

IF(I.E2.1) WO TO 1000 CURVE 0006

DO 900 L-I IM1 CURVE 00069

go0 T = T14P A(Llt)*A(L,J) CURE 00070

1000 A(IJ) = (A(IJ)-TMF)/A(!,1) CURVE 0007

100 COlTINUE CURVE 000?2

1200 COTIlNUE CURVE 0073

C 
CURVE 00074

C 8ACK SLSsTTIUTE FcR COEMIClENTS CURVE. 00?S

C 
CURVE 00076

DO 1O00 K--lvNC 
CURVE 000?7

I = NC - K + I CURVE 0078

IPS I . I CRVE 00079

W1= 0.0 CURVE 00380

T"2 = 0.0 CaVE 00081

IF(A(I,I).GT.EPS) GO TO 150 CURVE 00082

C(I,) = 0.0 CURVE 00083

C(2.1) 0 0.0 CURVE 00084

(o TO 100 CURVE 00085

1300 CONTINUE CLEVE 00086

IF(I.E.I.NC) GO TO I00 CURVE 0087

DO 1400 L=IPI,NC ClRVE 000

TPI = ThI + A(I,L) * C(1,L) CLEVE 00089

T 2 T'"1' + A(I,L) * C(2,L) CURVE 00090

1400 CCNT INME CEVE 00091

1500 COW. I NLE CURVE 00092

C(I) = (A(INC+I)-T PI)/A(!,l) CLEVE 00093

C(2.1) " (A(I,ITOT)-TP2/A({,[) CURVE 00094

teD CONTINUE CLAVE 00095

RETURN 
CEVE 00096

E CURVE 00097
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OMdELAY (AF4)OX 1. .10) FCRCES 00002

PROGRAM FORCES FCRCES 000003

C FORCES 00004

C THIS PRORAP4 CALCULATES BOX LIFTS, SECTION4 LIFTS, TOTAL LIFT, FORCES 00005

C AMD GENEALIZED AIR FCRCES, THE. PRORAM MUJST READ ItFCrfMATIC4 FCRCES 00006

c FRO4 THE CEOCTY SCRATCH FILE AND THE MODE SCRATCH FILE. FCRCES 00007T

C FORCEs 00008

CC*4C /ARRAYS/ KBXCDW,LBXCCW,LBCCKBXCDT,LBXCDT,KJALP4,LJALPl, ARRAYS 00002

I KAFAK~ iK~4o~tMLWMKESiEPI ARRAYS 00003

2 LWCCES ,KPt4T~r,LPNTStKSDW, LStW, XPNTW, LFN4TDW ARRAYS 00004

3 KCW,LCW,KTVP,LTVP ARRAYS 0000 5

C0%.)4 /FILES / NTS sNT6, INTAPE. I fSP, NPU-I C, NPA I C, NUTP, FILES 0000J2

I I ClUSP, MESC, IVPSC, IGE-C, IWTFSC, IAl CSC FILES 00003

EQUIVAL.ENCE CIWTFSC, ITSLSC) RA~CES 00011
Co*4ON /IOCCNT/ C IAIC,CSrPAIC,Wr0EO4,WTG"F,WrSL,WTBL, RBrX, ICICCHT 00002

I FRACPSIFWSFCERWFSRP IX'ONT 00003

p PRBL, PRDCP, FRC44F, FRCC ffiS- FRLW, PWWE, PRCM BCSFRB 00001.

EQUIVALENCE (PRUW.RDW) ICCNT 00005

LOGICAL CPAIC,SFAICWr.E4,Wr"F,WSL,WTBL,FBQ~x, rtPAIC, ICCCwr 00006

1 RSAIC. FRMZLS, VRCCET, IDWCSW FVRBRLR F IOMCI4 00007o

2 FRCP" ,PU, RW RFC BCSFRB OCMX2

C4ON/ KERN / ERXKN PENNF.RSAKNC- KERN 00002

COMMON /KVAL / IKVALOQWVAL(20), W(C2) KVAL 00002

C0344CN /RCLW/ XioCWES,TSLCP,VALS,SW-flINDEC,,CRDFIT. PRCILM 00002

1 E)VAMCSUOMVRYWOOD PRCBLH 00003
LOGICAL SMOOH, CRFIT, EAIC, SLDV, PLYWOOD FRCBLM 00004

COO" C/ MCE3I SYMSYMI,NYPWIMl1'ET P.COC o..03-2

CCMIMON /GEO"/Y CCLNNULS~VNUCSBNWjF 0ECI4TY 00002

I B1,BIBEtA,BIS,SIBTAS,W-AX.W.AZ,PSIW, 0F.CITY 00003

2 MOW, MXMBW. WStrW, iWB8W, M4E$W, WBSW, WYBBSWI GCttY 00004

3 POW, XCENTR GEclm4 MO 005

LOGICAL CCFLAN GECMTY 00006

C04404 / GECM2 / 71AX LZ SITtMG YB7,M T *T -T C4Eoe' 00002

I WrBST ,I)MT, I XST, CAFL GECQ 0000j3

C09'4 /TAFEI(Yl NFS,t*LS,W,D(20) ,NIO, ITYPE,LRS,LW ,MNI TAPEXr OG002

I PARM(10) , RR TAPEI0 00003
DIMENSIONd IPARM(10) TAPEIO 00004
EQUIVALENCE (PARM,!PARP4) TAPEIO 00005

C044ON /O4ECK~r/ CPCR, OCIW P,AICC1FR,?&CFR,SMCF ,GAFCI CECK4 0002

L.OGCAL DPPCFR, 0ECF!, MOCFR, AICCP,"~.CFR* SMCP~t CAFCPR OiECKIPR 00003
EQUI VALENCE (CHECKR, GAFCPR) FORCES 000?2f
LOWiCAL O4ECKPR FORCES 00D023
DIMENSION RWF(1250) FORCES 00024

EVIV ALENCE (R ZF, BI.F) FCRCVs 00025

CCkPLEX RW.F FOCcES 00026

C04MCN /LOXLI %k FCCES 00027

CO4rN BLAW (1) P(RCES 00028
DIMENSION TITL(2) FORCES 00029

C FCRCES 00030

C FEXLC ((WBWsOT) *N6SUDV), TEXLC (SAMEC) FOICES 00031

DIMENSIONd FE)QOC(250), TEXLO.C(25Ca) FORCES 00032

C IPffMM(2oNRO6) FVOICES 00033

DIM4NSION I PNTR M (2, 100) FOICES 00034

C IBOX"WC146.,150/20) ,IBOXT(90,I50/20) FCICES 00035

CIMEIC'kSc IBOW(l10,S) , IBOXT(9O,8) FORCES 00036
C ISXCCFNC~(tS) , IBXC(NCO.5), 18BACDA(NC..S) FORCES 00037

DCjNIfC IBXCDF(150), I CXC c(150), IBXCCA(I50) FORCES 00r,3A
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C tEFSL2tf4B0XES), tEFUTE(NCCLS) FORCES 00039
M1ENSION tEFSI(2,1000), ItEFLTE(S0) FCRCES 00040

C ALP14A(NCQS**$6AF), IJAL34(SAME) FORCES 00041
c TSLFlNcM0XES) FCRCES 00042

MIENSION TSLPN(1000) FORKES 00043
DIICI6ION ALPHA (200), I JALP4 (200) FORCES 00044

C ~ D..riI (t'S)CES) ,TVP-(NC.S.CCLS2*N6LSCVY) FORCES 00045
COMPLEX tELPHI (1000), TVF(250) PCJRCES 00046

C BXLIFT(,2OXES), SLJPT(NCOLSOt44CES), (-EF0CCES-WCE) FORCES 00047
COMPLEX 84-IFT (1000), SLIFT(10), TLIFT, C&F(400), F(OCES 00048

C AFRO(NMMES) FORCES 00049
1 APRQ4C20), DL2s TLIFT1,TLIFT2 FORCES 00050

C MQCP(MOXES) PCCES 00051
C04PLEX mcaC(1000) FORCES 00052

C (RAFC (?40CES**tMES), G£FAFC (SAME) VCRCES 00053
DIMMICN CF:AFC (400), GPPFAFC (400) FCRCES 00054

C FORKES 00055
DIMC1.5ICH AFC(2) F(RCES 00056
MIXVALENCE CAFCSTR ,AFC) F(CCS 00057

C BCSFRB 00008
C04PLEX SE~CW14 d100), GAF BCSFR(B 00009

C BCSFRB 00010
C vPrE(NCa.S) FORCES 00058

C04PLEX VPTE (50) , VPLE, T04PI t TEMP2, TENP3, BL FCRCES 00059
LOICAL k)EAt,RAVIN,M6RlT,rANDOU FORCES 00060

LOGICAL BLEE FORCES 00061
C04PLEX XI MEF FORCES C9J062
DIh'ESION XTMF77(2) FrTOtI 00019
ED4IVALENCE (XIIEV, XIM.FT) FT~oc 00M
C0*404 /RUFF/ BFC~cE, IBFCNT. BUFF(3280) RWUaFF 000-r2

W&AD=FAL.SE. FOCI~ES 00064
RAICIN =.FALSE. FOR~CES 00065

W"IT=FALSE. FOCE 00066
RANCOj= .FALSE. F(RCES 00067

C FORCES 00068
C FORCES 00069

WKL = VAL(IKVAL) FORCES aDU7t
DLNZED =WrBt CR~. PRBL .CR. PRSL CR~. PRDCP M(E. FRCM BCSFRB 00011
TlWOET =(2.0*01DETA)/DI FC:RCS 00072
'rtSB = TWCOET/81 FORCES 00073

c COTA4TS FOR AGARD GEIIMALIZV iERCCtAIC COEFFICIENTS, BCSFRA 00001
C BASED ON4 WING SEMI-SPAN DCSFRA 00002

6 :WBW* IETA BCSFRA 00003
83 sS'3 FCRCEs 00076

34 z s*3 FORCES 0007
U38VT =-BIBETA/S3 PCRCES 00078
IKS4BT a 0.0 BCSFRA 00004
IF (*. .EQ. 0.) Go TO 5 BCSFMA 00005

"B54T s -5. * (BI *1 BETW /(V&*S4) FVRCE5 00079
S C04TIKX 3CSPRA 00006

WPS WM4CES FVRCES 00082
VAX H NPS * NS4COC FCRCES 00083

C VCRCES 00084
C FCRCES 00085
c FORCES 00086

MEWIG W MMSC FoRCES 00087
t4SPCE =0 FORCES 00CS8

820 1



wol - - - - -

C READ THE M'OINTCRS FROM '" PICCESC FILE. FCRCEs 00090
C FCRCES 00091

CALL ADINIT FCRCES 00092

CALL REAC4X(MOCESC , M~lEAC RANIIN, IFS, t4.6LSNMR 2, NID, INl I TYPE, FRE 09

IFR1 C0 GRO T MMNPMIR Fi0PCRES 00026
C CLA = PRM5CRCES 0003?
C PTS FCRCES 000"

RW =PAIG(WCSC BT PCCES 00105
C OE = V* )B CCES 00106
C (RCAD.0 GO~ TOE 6NOSCAG R0 E'CR CRTtFL FCRCES 00102

C FCRCES 001038
CAL RDNI RCES 00109

IYND 8I D 0ECR CES 00105
c AR 4B FCRCES 00111

CAL RAD BOX COVE NT SRJACINFSI#6.14TRSCIRATCHIDtD FI PE FCRCES 00107

C RB~4MNFR4IR FCRCES 00113
CAL(RDiIK:.0 GOT F1CRCES 00114

C TP HIE FCRCES 00115
WORRY 1HBX FCRCES 00116

1 I~LREQI.CXW .C .N, GORM TO 10 FCRCES 00117
JELS .. 0 GO 2OMI FCRCES 00118

C PCRCES 00115
CALL= RIN FCRCES, 00126
ITYPEFEQICRCPLN GO TO 1 FCRCES 00121
WURR = 2 C~ FCRCES 00112

CALL RDINIDIDTIPE FCRcES 00123

ITYIRE GXGOT & FCRCES 00125
C 0cY 6HBx FCRCES 00126

10 IR.E0 GO TOJI01 FCRCES 00125
C FCRCES 00126

C READ THE TEXC A~r FE)LOC ARR~AYS FRC.4 THE GEOMETRY SCRATCH FCFCES 0012 j
C F'ILE. THESE ARE ICEDED TO INTERPCL.ATE VELOCITY POTENTIALS AT FCRCEs 00130
C BOX EDGES. FCRCEs 00131
C FCRCES 00132

CALL RDINIT FORCES 00133
ITYPE 5I*IIXED FCRCES 00134
WOARRY GHFE)LOC FMcCEs 00135

CALL REACHX(I -E6C,M)FEAD,RAIIN,tFS,tNSLS,I,1 ,NIDIDITYPE, FRCES 00136
ILRS,FEXLOC.94,N.PARI4,IRR) FCRCES 0013?

tF(IRR.t.(.0) GO TO Wt0 FCRCES 00138
C FCRCES 00139

CALL ROINI T FCRCES 001M
ITYPE 5e*4IXED PCRCES 00141
WxARRY EI4TEQ(X FCRCES 00142
CALL rKADMX QIGCSC, MEADiRANDIN, WfS , NMS oLS #,1 ,NID, ID, ITYPE, FCRCES 00143

LRS,TEXLCd,N.FARM,IRR) FCRCES 00144
IF(IRK.tC.0) GO TO W120 FCRCES 00 - 5
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C READ AREAS AM0 #QNE3XS FCri AREAS Pl~oq CEoiTy SCRATCH FILE. FOR~CES 00147C THESE: ARE USED IN CALCULATION OF DONf LIFTS AND GEN. TCRCES. FORCES 00148
C 

FOC ES 00149

CALL RDN' 
pokcEs Oo1so

WAR ILWSAF,,,~iR 
FRCES 00161IAFt - LRL ~lA9#,W jR FRCES 00164c IF(IR.jc.o) GO TO e10 
FOCES 001655CALCCII 
PYacc 0015?

REYcER HE F Al ELcARASS HTT R FRCES 00160001AR Y StI ALFHFO RC ES 0016 9CALL NVDW + S,)RAFAIDNW*NSL$W,,WBTI.IYE 
FCRCES 0014

1 O A F 1 4 = N L fi ~ l J A F H * t N # P R M , R R )F O C E S 0 0 1 5PN2LFH =1 (FERM X3 FO~ D )X L.vRCES 00167

CkLFW = I ?L FOCES 0019
FRCES 0011

LOOP-N.0 00 ToCJ~S SLF UI0cs(I 'z£ i EoET FakCE 00165C GEDe E ~WL AEBE EAE~IFRCES 
00166C 

FOCES 0014c REWIPC MELS 
RMCADr)ccARY oMrTEEAEFRCES 0015DO VALUE ITSL NUBDV1,D 1ODS ~ FRCES 0016QC 

FRCES 0017C READ %HcSs SLOE FUITIC 
FRCES 0168 -C ~ LNUC 
FRCES 00173CA W RUINI 

PCCES 00170DO 101 -1 *NALS 
FRCES 00191UAMYX~) S4TXLOfl )+S~E)Xu 
FRC 0012CMOll. z DW(TSLC CADR101XlF5,'LEIeNID1vDyV 
FORCES 00177IT CL =~o CO TO fa40 
FRCES 00195C1 

PCl~E OCES 00196C 120 ONT NUE iC I ~ C8AA. FRCES 0017
0015 

FOPRCS 00189IS OEacNE MO SET0. OFOE 
V 

AEBENGfAE. 
CCES 00183C M4 M Id TSELcrWE I4 

FRCES 0021~;s ~ b 1D 4C(~ 3F 
OCES 00 185

C 0 ?9 ITLO--IWSLP CRB20018



c FCRCES 00203

C GET WXtE SAPE NI FICI4 MCCESC SCRATCH FILE FORCES 00204
CALL NOIMIT F(RCES 00205

tr(NN.EQ.t) le = NMSPCE FORCES 00206
11 = 4HREAL FORCES 00207
HIRRY = GH4DEFSL FRCES 00208
CALL REACMX(G4CESC,;4WREA,RANIN,IfS,N S,LS,NNR,2,NIDID, ITYPE, FORCES 00209

I LRSCEFSL, H,N,PARM,IRR) IrRCES 00210
IF(IRR.NE.0) GO TO 6020 FORCES 00211

C FORCES 00212
C FORCES 00213
C FORCES 00214
C LOP ON VELOCITY POTENTIALS FORCES 00215

RE.IN IVPSC FORCES 00216
C FORCES 00217

D O00 JVP=IWVps FCRCES 00218
C FCRCES 00219
C READ COK SET CF VEL(XtTY POTENTIALS FORCES 00220

CALL RDINIT FORCES 00221
ITYIE HREAL FCRCES 00222
WXAJ.RY = L-IE.- FCRCES 00223

CALL READNX(IVPSCM)READ,RAtCINNS,NWSLS,N 2,t ol [ITYPE, FORCES 00224
1 LRtDLFH1IMN,PARM,IRR) FORCES 00225

IF(IRR.IC.0) GO TO 6030 FORCES 00226
FARCES 0O227

CALL RDI NIT FORCES 00228
ITYPE IREAL FORCES 00229
W ARPY 3HTVP FORCES 00230
CALL r EACX(IVPSC,M EAD,RAtMIN, S,NMS,LSNW,2,NIID,ITYPE, FORCES 00231
1 LRS,TVPM,N,,r-M,IRR) FORCES 00232

C FORCES 00233
IF(IRR.E.0) GO TO 6030 FORCES 00234

C FORCES 00235
C CONDENSE THE TRAILING EDGE V LOCITY POTENTIAL ARRAY TO FORCES 00236
C UlNSUBDIVIDED BOXES. FORCES 00237
C ALSO ZE]O CUT T E SECTIONAL GENEALIZED F(RCES. BCSFRB 00012
C BCSFRB 00013

NrVPS = rBW + WBT BCSFRB 00014

DO 210 1--I,NTVPS DCSFIRB 00015
SECW(II = (O.,O.) BCSFRB 00016

210 CONTI NUE BCSFRB 00C17
C FORCES 0023o

IFO'EIUHV.ED.I) GO TO 220 FORCES 00239
JCCL = NSUSCN FORCES 00240
DO 215 I:I,NTVPS FCRt-ES 00242
TVP=I) TVP(JCCL) FORCES 00243

JCCL = jCCL + N6LBDV FO RCES 00244
215 CONTI MR FCCES 00245
220 COWNTI NU FCCES 00246

C FCRCES 00247
C ZERO OUT THE BOX LIFT ARRAY FCRCES 00248

C F(RCES 00249
IF(N.NE.I) GO TO 240 FCRCES 0C250
IF (.NOT. BLEIVE) GO TO 240 FORCES 00251

Bx = IPNTR4(l ,NFMRS) - I FORCES 00252

DO 230 1:,1NX FVCCES 00253
CCLCP(l) 0.0.) FCRCES 00254
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Z3 tXITUFT = OTAL LI F(MCES, 05
24 GOTIEtIF-GtAIEAIFRS FCRCES 0026

c V(MCES 00266
c~F CRCES 00267

c FICRCES 00260
AP((JP THE0. FM0 GBLC FCOEC4UTSFCES 00269

c AXLFT - IFDTREC EAIE IFRE FCFCS 0021
c SL T-SCIN(4R)LFSF(CES 00271
C r U IT -TAL LITIO C OL ~ dRTEETR FCRCES 00272
C ICEN -AT ENEAID RFCS FCRCES 00265

c 3D:PWR FCRCES 00264
C IBCD CE~iR ROB0 B--------XACE FCRCES 00275

CI3DAP / FCRICES 0026
C f.(V.E = eT C0.90.T)C LAIN EG FCRCES 0027?

c AVPTE = CRRENT RCO TENAILIED AEIRFO PTENCAL FCRICES 00278
C FCRCE'S 00279

IF SfE. GP INTA ONTCS 245CELO OE HEWR FCRCES 00281
IUO' D I ATR FCRICES 00282

IPNTRI4(=1.CRW PCRCES 00293
CAL DC~IBC*LW=,CENTER RpA,1 SOBKIACSX, TXCA FCCES 002845

c BXx = A F FctcS 00285

CO TO T =2RA FBXTALN EG EOIYPTNIL FCRCES 0028

24 OEI& FCRCES 00287
DSO 56 (IP-lWt.BIDV+ F(TCES 0028
IF NPET 2 GSO TO24 FCRCES 00289
ISREA IRO QA FCRCES 00290
MXA =~TN1IX1 IPNTRN(.IDE) FCLCS 00293

IS*B = N-I4S FCRCES 00292

GO T 2 FMCES 00294
245 COITim. P(RCES 00295

DORG 21 (C.ITXM/A AD FCRCES 0029
I3oD(JQ. IDXCD(JC FCS 0029
IDE (ICDA+ .O. O O 8 FCRCES 00290
WYA =CO IPNTRCEX)-INM(~C FICRCES 00291

CCFLTCU=O 2 ITCCF FCRCES 00200

WO TO 270 FCRCES 00301
2W0 CONINUEA UCRCES 0L02

DO 270JCM. z (C,OiX FCRCES 00303
1K = COO = FCA(CL RCES 00304
Or PLTKI(JC) M CS.IC 1) 00 S(,D)SS(CO(CJ10 TO e(FCES 00298

270 JCL = XINIEF FCRCES 00396
C MEJC)=XNE FCRCES 00307

2WC f U FCRCES 00308

I LOC 04 JCC 0 N BEPTTRCRICES 00304

c UN.Q2 OT 7 FCRCES 0030

IRS = FCRCES W0311
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ir(COPLA,4) NIT = XBT FCCES 00312

2?5 CWIMXF(RCES 00316

IRO 560 T IR B%4SW(BT I POVA CRC 00320?
tM cT WA FCRCES 003218

M CCThA6 OXCCSTOCFETARAS7R C4R FCRCES 00322
00 M RO~tRSN)T OCCES 00323

c FCRCES 00324
17 TRNSF ER 0)X GOC TO 5 RC RAS C E C FCRCES 00322
DO310 =ci N ,BX FCRCES 00323

31 IXCDCCL = NCBXA .)CRCES 0032?

IF (M)4X . M. 0) GO TO 35 FCRCES 00329
DO 310 JCC. 1, NBXF FCRCES 00330

310 IBXCtF(JCCL) YBXCD(jCQ) FCRCES 00331
315 CCNTINUE VCRlCES 00328

IF (MX~ ED. N0) GO TO 5 F(cRCES 00329
DSOA M JCCL 1W FCRCES 00330

3 IBX(IC1C) GO TO 330 CL FCRCES 00335

35CALL NUERCB,5,5,,S~p,8A..,BC FCRCES 00337
GO TORC 3 .40 G O 3 FCRCES 00338

1scia = ISRCA + IC..A FCRCES 0034
IFNPE3.2 GOTP41ICX1 TO 330(,tEE41N~4(,~X FCRCES 00335
IMk.S =IN-IS~)AI-PrMII~)A+PR(,ScA- POKES 00332
CALL XCE(BiW10I~~~lIR6,XFBCA FCRCES 00343
GO TO 340 FCRCES 00344

335 CCNrINUE FCRCS 00349
1 0E RCA+IOL FCRCES 0040

340 -CTIPNR(,C)+)- L((,rX IN~(,CX FCRCES 00347
C SB 2IBS FCRCES 00342

GO T 340FCRCES 0i0344
335C.LQ.2 I TOE NUIE-I#&A FCRCLS 00345

NBA FcRCES 00346
3C C 4 RUE t~ F H O ATR CRCES 735?

Ic (X.G 0 0T 6 FCRCES - OW35
00RC =5 JCC I,4 FCRCES 00349

C FCRCES 00355

IF (MBXC( L EQ. .0 ) GO TO 5 50 FCRCES - -'353~

D iF ICCL .6g 0, WXO9I FCRcEs 00354
C FCRCES- 00359

IF G(T Th6 StcCRIP TO L5) I0 TT E 550ARAS FCMS 0036
IDC LCQ.*(RWJCINTMLNR.,PTM FCRCES 00361
IF( C .E. ) GO TO 350 FCRME 00358

IF ( W~T. CCPLAN) GO TO 355 FCRCES 00363
IF jJ .GT. WfBT) CPOTO 355 FCRCES 00364
IF (TE&CC~i) C. 7.CATUTRO GO TO 355 FCRCES 00365

350 Ji -- i # KWeW FCRCES 00366
355 CCHTIWEC FU CES 003r.?

C FCR(ES 003Ea8
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C DETERMINE BOX LEADING EDGrE VALUES FORCES 00369
If -TEXLQC(JJ .AT. FLCAT(ITROW-t) ) GO TO 410 FOCES! 003-0

C SlON LEADING EDGrE IS lINTrMLr l TO TH PLAWQRKcil FOCE¢IS 00371

ViLE = VPTE(jCQL) 
FORCES 00369

EFLLE = DEL'TE4jCCL) 
rCES 00374

tO TOr 40 
FORCES 00370c RK1 4NM LE A WC M LEDN DE.I TILUNECB TEW OCES 00371

410 CCHTII'E 
FRE 0?

IF ( JJ .E. JC(L .CR. .NOT. CCFLAW) GO 1O 420 FRCES 0037

C 
FORCES 00378

C LEADING EDGE CF SECCHD LAWIMI4. VELOCI.TY PCTEtTIAL FCRCES 00379

C COMPUTED FRO ,! KE EQUATICN. 
FCRCES 0380

XDKV. = (pEXC.C(JJ) - T7EXC(JCCL)) * WYL FORCES 00381

WLE = TVP(JCCL) * CIPX(CC(XKVL),-SIN(XIKt-)) 
FRCES 00382

GO TO 425 
FORCES 0033

c 
FORCES 003e4

C LEADING EDGE CF SECONDC LANF'
1 m OF SPATIAL AtALYSIS FORCES 00385

C CR LEAING EDGE OF FIRST PLAW:NRM (WING) FRCES 00386

4w CONTI"C 
FCRCES 00387

VWLE= (G.,A.) 
FCMS 00388

425 CONTINUE 
FCRCES 00389

C T 3T FOR SlILE BOX 
FORCES 00390

IF (TVLW3C(JJ) .LT. FLCAT(ITRIl) ) 0 TO 430 FORCES 013391

C BCK IS A SI4PLE LEADING EDGE BC 
FORCES 00392

IDA = Lo(VS
(IR C AI1,JC

CL , IPNTRMLPtITMiLPNM) 
FORCES 00393

IF (IDA .E. 0) GO TO 970 
FRCES 00394

SLOPE = B= * 1CEFSL(2,IDC) 
FORCIS 00395

,Itt : FLCAT(ITRO,) - FEC(JJ) 
FORCES 00396

LLE = CEV L(I , IDC) - SLl * XtIf 
FOiCSI 0039?

GO TO 490 
FORCES 00398

C 
FRCES 00399

c SINGLE BCM. GET LEADING AMC lRAILIe. VALUES FRCES 00400

430 CoINUE 
FiCES 00401

SLO P Bt* DEFSL (2,IDC) 
FORCES 00402

rIT'L.E :EFSL(i,IDC) - SLCPE * V:LikTIITRo' - FEAL.CCJI I FORCES 00403

WTE(JCCL) = TVP(JJ
)  FORCES 00404

IULTEJCOL) = CFS .IIDC) + SLCPE * (TE) - CX(JJ) - FLCAT(ITROCO) FORCES 00405

CO TO S0o 
FORCES 00406

C 
FORCES 00407

c NRlNI BOK TR AILlING EDGE-F VALUES FRCES 00408

440 C I LGEE 
FORCES 00409

If (Ttl.CJ) .LT. FLC3T(ITRpI I) ) GO TO 40 RRCES 00410

c 
FORCES 00411

c BC TRAILING EDGE IS INTERML TO THE PLANIFCRM FRCES 00412

ID x LCCSWd(IR0Id1 JCCL, IPWot1L
P N R4Th 1 LTRN1) FORCES 00413

450 COHTINUE 
FCRCES 00414

TWTEJCCL) = .5 * (DCL'SIIIDC) + DELPIA)IOW) FORCES 00415

Wvti'c(Jco x O.5*(DEFSLttIDC) * DEF.t1DA)) FCRCES 00416

60 TO00 
FORCES 00417

C 
FRCES 00418

C BOX 'IS ON $UlfACt TRAILING EDOE 
FORCES 00419

440 ccMlmxA 
FRCES 00420

VPMEJCCL) s TVP(JJ) 
FRCES 00421

SLOP a SiADCFIL(t,toC) 
FORCES 00422

DL T(JCCt) x DEFSL piIDC) SLPE s (TEXLOC JJ) - FMAT(IT1C!O) FORCES 00423

c 
FCRCES 0042A

c C LEADING AvC TRAILING EDG VALUES ARE COMPUTED. GET VOiCES 00425
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I

C ALte4A, THE AREA ULTIIER FCRCES 00426
go CCmTINI FORCES 00427

IF(NP.. .2) 0O TO S0S FCRCES 00428

AS = I FCRCES 00429

#AL =AL IA(I FORCES 00430

GO TO 5O FORCES 0043

1 FO CES 00432

!.S CONTINUE FCRCES 0043

$as = NALff) + I FORCES 00434

c IL = NALPH F(CES 00435

me CcNT .LN T FORCES 00436

FCRCES 00437

A1.P1 = 1.0 FORCES 00438

JCCKP = JCQ.*12 Fa;CES 00439

JCClMPl = JCCMO512 FORCES 00440

DO 510 l=NLS,NAL FORCES 00441

IF (IJAL HI) .LT. JCCP) GO TO 10 FORCES 00442

If (JAL (I. )T4PI ) GO TO 520 FCRCES 00443
IF (IJALRI() )W. JCcP+ITR0) Go To 510 FORCES 00444
ALPHi = ALRWA() FORCE S 00"45

GO TO 52 FRCES! 004r,

SID CONTI ME FORCES 004.4
320 COW INUE FORCES 00448

IF(IPLYWO:X3) ALR'4 :: 1.0 FOR CES 00449

C FORCES 00450

C C04PU [TEECP: KIaV W(-I)$ (DELTA .EI) FORCES 00451

7E43= C3LX(-AIf#CELI(IDC))) ML I IC D ) FORCES 00452

TMI TEMPI * (WV.*AL 3)CS 00453

C FCRCES 00454

0Go TO 530 FOCES 0459

C ARE BOX LIFTS DCIRSD - FORCES 00456
IF (.Nor. BLMM) 00 TO 5310 FrM3E 0045?

B)I.IFT(IDC) (TPI + ALI:*(VPTE(JCQL)-VP.E))*TWMET* TSLVN(IDX) FCRCES 00458

CFCP(IDC) Bx.IFT(IDC)/(AL:H*81) FORCES 00459

530 CCNTINUE FCRCES 00460

C FCRCES 00461

T D = T O(JC.)$VPITE(JCT.) - AP.E$ V7L. FCRCES 00462

CALL (,10,1AL4H*CSL(2,IDC)) * DE,-1?M[X) FORCES 00473
CAF = (TDEcIEFCSL(C,IDC) + TEESP2- :)P3) * TSLFN(IIK) BCSFRB 00018
AlRW(JVP) = AMIW(JVF) + GAF BCSFRB 0001S

C BCSFRB 00020

SE.ClNC(JJ) = SE CM(JWJ) + CAF BCSFRB 00021

C BCSRB 022

c FCRCES 00466

59IO CONTINUE FORCES 0467
C 00 OF LOOCH 04CRCS F THE BOX PATTMrN, FRO:N 340$ IrCRCES 00468

SWO CONTINUE FORCE.S 00469
C: END OF LOOP ON AO,,,S OF TH4E BOK PATTER N, FRCM 2705 FOR CES 004"0

C FR(CES 00471

'$69 CONTINUE FCRCES 004?2

C END OF LOOP ON LU4R OF PLAMFrCRMS IraCCS 004?3

€ r( FCA.E 00474

C $SET UP TO %ARITE RESULTS ONi TAPE FORtCES 00475

CALL ADOT( FOR]CES 00476

PARW(I) :WV . FORCEr5 00478

ftr%1(2) S t FO RCES 0047"-
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PARW(3) z CHFA0E 048

C TCRCES 00481

C TO WITE AWD/CR PRINT BOX LIFTS, ETC FCRCES 000483

IF (- 47. BLtE~c) 0O TO 600 FCRCES 00484

IF(I.14.N.tC.) GO TO WO0 FWCES 00485

C FCRCES 00486

IF (.NM. PROL) GO TO 570 FCRCES 00487

C PRINT BOX LIFTS FCRCES 00488

ILCI) = N INGf FCCES 00489

TItC2) =104BOX L.IFTS FCRCES 00490

1111(3) = 2H (CCES 00491

IP'(CCFLAN) TITL(1) = SOMNrSTAIL FCRCES 00492

CALL PRNTDL(TITL, JVPS)LIFT,1 I~,NT3,W,~IPNRN) PCRCES 00493

tF(NSURF.EQ.1 .(R. CCAFLAN) GO TO 50 F(RCES 00494

TITLCI) =OH TAIL F(RCES 00495

CALL PRNTUL(TITL,JVP,SI.IFTP)GUT,M)MT,WBTIP 4(1,IMkAp41) ) CRCES 00496

510 CcNTII4.E FCCES 00497

C FCRCES 00498

IF (.1.PRDCP) GO TO 572 FCRCES 00499

C FCRCES 00500

C PRINT PRESSURE DIFFERENTIAL F(:RCES 00501

TITL.(1) = ON WI NG PMCES 00502

TIT1A2) =IM4PRESS. 01 F(cCEs 00503

TITLC3) = ICFFECE F(CES 00504

IP(CcFtAN) TITL(1) =IORANG/TAIL FCRCES 00505

CALL PRNTL(TITL, JVP,CE1CP,1,NROmG, WPWtIPNTRN) FCRCES 00506

IF (WA6RF.ELI. CR~. CC.A..AN) GO TO 52 FCRCES 00507

TITICI) = SH TAIL FCRCM 00508

CALL VRTLTTVELPI. MBBTIWM.t:U+) F(J4CES 00509

M7 CQ4TI ?4L FCLS 00510

C FOCtS 00511

If(.NO. (WTL.CR.FRSL)) 0O TO WO0 F(RCES 00512

C FCRCE3 00513

C, ~ ~ ~ l 1 FCC 00514
C V(PAND OCK LIFTS FCR URITING CI4 TAPE. WITETP FCRIIAT C*4.Y FCRCES 00515

IF w.RIT) WITE (W6,99") F(RCES 00516

C INITIALIZE CGMNTS FR PASING 01ME ARRAY BACKWADtS F(ccES 00517

C I JKI= CURRENT LOCATIO4 IN INPUT (CC)4PRESSED) ARRAY FCRCES 00518

C tj x CURENT LOCATIO4 IN OJIPUT (EXPANDED) ARRAY FCRES 00519

C EJVST x IRST LOCATICN FCR CURRENT R04 IN INPUT ARRAY FCRCES 00520

C IJPRV:a FIRST LOCATICN FCR PREV~IOAS Wit IN INF T ARRAY FC.RCES 00521

C FCCS 00522

RAGE * WXB FcKCES 00523

tiJUsT IPNTR(IW4B) FCACES 00524

LQMFT zIPWTRN(2.N4)8) FCRCES 00525

IjPV a IPM§RAWUN4,1) f(ACES 00526

IJIU a IJPV Frcfcs 0052?

IJ v NOIC - WfS + IJPRtV-IJFST .LOCFST fPACES 00520

DOM7 I slt* POKSS ~ES 00529

meP(li a 40.90.) POKES 00530

Vs5 CcffINU fraCEs 00531

c f~tCES 00532

C LO SACK HWin 04 R04, AND 01 09RDS AITHIN A ROW ?tRCES 00533

No CCMTI'AC FacrCFs 00534

IJ a lJ -1I FCKCES 00535

IJKL a IJKL - I FCRCES 00536
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IL =" X-IT(IJKL) FORCES 0053?
XL.FT(IJKL) z (0.,O.) FPRCES 00538

RF(IJ): BL FORES 00539
IF (!JKL .GT. IJFST) GO TO 580 FCRCES 00540

C END OF LOOP ON OiCRDS WIhIN ONE ROW. STEP TO NEXT ROW FORCES 00541
IJPRV I IJFST FCRCS 00542
LECPV : LCCFST FORCES 00543

C LOOZP BACK HERE ON E4T1Y ROBS (CCP.ANAR CASE) FORCES 00544
562 COt I NU FCRCES 00545

IROW = IRO, - I FCRCES 00546
IJ = IJ - WeD F(RCES 0054?

C DETERMINEC WETlER DCNE - FORCES 00548
IF (IR, .1E2. 0) GO TO 584 FORCES 00549

C IS THE ROE EMPTY - F(RCES 00550
IF" (IPNTRM(llrCW) .ED. IJFRV) GOTO 582 FaRCES 00551
IJFST = IPNTRM(I,IROl FORCES 00552

LCCFST = IPTRM(2,IROE) FORCES 00553
IJ = IJ - LCCPV + IJ:IV-IJFST + LOCFST FARCES 00554
GO TO 580 FOCES 00555

C EM OF LCOP N RO,6. FOCES 00556
C I1FORCES 0055?
C FARCES 00558

IS4 CO4TINJE F(RCES 00559
C ARE THE SECTICN LIFTS TO BE FRINTED OR %AITTEN - F(CCES 00560

IF(.NoT. PRSL) GO TO 595 FORCES 00561
C CCPJTE SECTICN LIFTS F(RCES 0056

TLIFT = (.,0.) F(CES 00563
T11FTI a3.,O.) FORCES 00564
TLIFT2 =O.,O.) FORCES 00565
DO 590 JCQ.. 1=.WB FORCES 00566
O. (0.,0.) FORCES 00567
3L2 (.,0.) FCRCES 00568
IROW = 0 FCRCES 00569
DO 5e? IJ = JCCLtOSU'B FORCES 00570
IR0 = IROd + I FORCES 00571
IF(IRO.GT.TEL.OC(JCQ.)) GO TO 586 FORCES 00572
DL = BL + R%4BF(IJi FORCES 00573
GO TO 567 FCaCES 00574

56 BL2 BL2 + RWIF(IJ) FORCES 005?
307 CO4TIN1&E F~cCES 00576

TLIFTI = TLIFTI + 8L rCRCES 00577
TLI'T2 = TLIFT2 + BL2 FORCES 00578
SLIFT(JCCL*WBW) = BL2 FCRCES 00579
SLIFT(JCC) = L FORCES 00580

go CCNI NA FORCES 00581
C FCRCES 00582

IF (.NOT. MSL ) GO TO 595 FaRCES 00583
C PRINT SECTIO4 LIFTS AtN TOTAL LIFT FORCES 00584

CALL PRN"SL(JVP,SLIFT,TLIFTI,TLIFT2,,BW,,ffBT ) FRCES 00585
C FCRCES 00586

595 CCNT I NE. FORCES 00587
tf(.NOT.PRCM) GO TO 599 BCSFRB 00023
DO $96 It.wTVPS ICSFRB 00024
SEC"(I) = SECM0M(I) * TvQET !CSFRB 00025

96 COTI NUE OCs RB 00026
I~tc -JVP BCSFRB 00)?7
CALL PRNYSL(NC,SECJ4,TLIFTI ,TLIFT2, BWW5) BCSFRB oGoc A
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c scsPs 00029
599 CCTIUE BC3rRB 00030

I r (.NOT. WrEL) GO TO W00 F(NCES 00588
C WITE BOX LIFTS 0470 THE BIW~Y CJTKIT FILE P'(CES a0589

ITYPE: = TW4PLEX FCRCES 00590
42 ) F(RCEs 00591
K = - N FCRCES 00592
N: = We F(CCS 00593

STU Th = O ?HXL F GtAIE IRCCSIT hEFJ '1 FCRCE5 00893
3j(2 x I NKA V FCRCES 00595
CALL %SEM 1NUPS MIA~ ~ 4Lt,6*K FCRCES 0085
1F!J RF9ITE9 "oN, #ATc~ IT FCCES 00896
I~FCM . 0 GO SBTO 92EA(E12 (I FCRCES 00587
GPAC(J 0.PCRCE5 005N8
If(WM.HIKE..GPACJ):KST AKG(E4(J) FCRiCES 00600

IJ MCE FCRCES 0060
c COO R TH 11F4EEAIE IRCCSIOTHEFLMARX R~CES 00611

10 CpT = M FGJCES 00612

C D%(J FR4JP*WE FCRCES 00614

IJF(Ijr) = O TO 61 CRCES 00615

IK 1 PNMME FCRCES 003616
fto :e I MCE FCRCES 00611

N: CCWPM PCRCES 00612
102 '-AVA PCES 00619

c YE 41.P~,IR FCRCES 00614
IF (INRR.WrC. 0 O 67092 FCRCE M06225

C = Po CRCES 00623
C 4 =R TEF~~ OE~tTD FCRCES 00614

670 CO4TMtA RCES 00625
IFC) (IKVA PRFP OT 0 CRCES 00616
CAL WcEX PTM IACWSNSLoNR0,K D CCES 00620
1C DWAF(GIYP,PRGC, FARM, IRAF) FCRCES 00628

Ioo coRR N. G O 2 FCRCES 00629
C P(RCES 0063

c AE TH CCST EMNE FCRCES 00631

c FCRCES 0062

700 CCNTINUE PCRCES 00623
c FCRCES 00634

RCTWNHES FCRCES 00635
C GC FCRCES 00636

7C C IGCTIS- LLCLLFLE FCRCES 00637
C FCRCES 00638

C READ"ING ALLE CAL FL FCACES 00639

6010 CO4INLJ FCRCES 00640
%AITE (W46,9100) IGCC Ff-RCES 00641
GO TO 950 RCES 00CA2
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6020 CrT I WE F(RCES 00643

WITE (NT6.9120) MCCESC FORCES 00644

co TO 0so FORCES 00645

eo5o CCHTNUE FCRCES 00646

WRITE (NT6,9180) IVPSC" FORCES 00647

QO TO 950 FOCES 00648

C FCRCF-S 00649

O040 CCNTINUE FORCES 00650

WRITE (NT,9140) ITSLSC FOCES 00651

GO TO 950 FORCES 00652

C FRCES 00653

C WITING :4 THE CITPUT TAPE FORCES 00654

9J2 cOT I .JE FCRCES 00655

WRITE (NT6,9220) WNOUTP FORCES 00656

GO TO 952 FORCES 00657

9e8 COCNTI RE FORCES 00658

WITE (NT6,9280) NCUTP FOCES 00659

GO TO 952 FORCES 00660

C INCCRRECT DIM'EMIOM READ FORCES 00661

9w0C I LJE FOCES 00662

1: I FCRCES 00663

GO TO 932 F(CES 00664

931 I = 2 FORCES 00665

932 WITE (NTS,9300) I FORCES 00666

IF(4*EAD) 00 TO 960 FORCES 00667

GO TO 96Z FORCES 00668

C ERROR DETECTED REACINIG A 4ATRIX FRCES 00669

950 cCNTIWE FCRCES 006710

WITE (NT6,9500) RR FORCES 00671

IF()EAD) Go TO 960 FRCES 00672

GO TO 962 FORCES 00673

C EROR DETECTED i.&ITING A MATRIX FORCES 00674

952 COWTI&JE FORCES 00675

RITE (NT6,952ri) IRR FORCES 00676

IF(MVWR IT) GO TO 910 FORCES 00677

GO TO 962 FORCES 00678

C MATRIX CESCRIPTIC4 FORCES 00679

960 CCNTINUE FORCES 00680

,ITE (NT6,9600) (ICI),I:I,1O),(JC(I),I:,10) FORCES 00681

WRITE (NT6,9622) PARNPARH FORCES 00682

WjITE (NT6,9614) N0R,NwRLRS,L%4& FORCES 00%3

GO TO 964 FCCES 00684

9Q tITE (NT6,9620) ID(1,IC ,) FCCS 00685

WITE (NT6,9622) FARM,r'AR FORCES 00686

WRITE (NT6,9624) W$S,t*S FCRCES 00687

964 ,ITE (WT6,9640) ITPE,,N FORCES 00688

%AITE (NT6,9650) MXARRY FRCES 00689

W, TO 990 FORCES 00690

9"0 CC4TIK4A FORCES 00691

WITE (NT6,97 )) IROW, JCaL FORCES 00692

GO TO 990 FORCES 00693

C FORCES 00694

990 CC. INUE FORCES 00695

,ITYE (NW6,9900) FCRCES 00696

C FCCES o0697

CALL rLUI(l) FORCES 0098

C FcRCES C0S99
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9100FCRAT(?H0** RRORMIL REDIN GE4MYSCRACH ILEAID FOCES00701

1 4 ") FORCES072
W12 PC~IAT(44mua,*. ERO M4ILE READING NIDES SCRATCH FILE ,AIOt FORCES 0070J3

t 4H ft )FORCES 00704
9140 FO ~olT(S"*** ERC MILE READING THICKNESS SLOP~E SCRATCH FILE FORMES 00705

1 A10,s 4H **) FORCES 00706
9100 FCrtVAT(5ID*-* ERC Id4ILE READING VEOLCUY POTENTIAL SCRATCH FORCES 00707

1 SH FILE ,A1094 ***) FCRCES 00708
DATA XINCFF /2* - -- nn~n377713 FTNX1 00062

9M0 PCRAT(49C~ ERRCR MIILE URITING 30K LlltS ON OJTPJT TAPr,12, FCRCES 00711

1 4H ***) FCRCES 00712
OM6 VC~l~lT(5BC*** ERROR W41LE W.ITING GENERALIZED AIRFCRCES, ON OJTPJT FORCES 00713

1 54 TAPE1.,1 " ) FCRCES 00714
6000 FURPPAT(1140, 48H*** MATRIX READ RR. THE M4 DImENSI04 WIOLD FORCES 00715

I 4H4 BE 912, 4H4 **) FCRCES 00716
9M0 FWRAT000 ERROR CODE ,15. 28H4 WILE REAU)NG THE PCLLCWING FCRCES 0071

t 11H VATIX ) FCRCES, 00718
95M 7CRMAT(1O40 E* RR(R CCtE .15, 281H W41LE UAITING ThE FOLLOING FORCES 00719

1 11H4 MATIX ) rCRCES 007W0
60M FORM~AT( SX, TRIX tD 10 IA10 (20X,IOA10) ) TWI 00083

9614 FORMAT( SX,23*IThIX INDEX (NAME) .15s2H (AIO.1H) /FCRCEs 00722

1 5Xs33ILE. N*ER READ (CR hAITTEN) C2MO,34 (9(22114)) FTNd 00084
9620 FORKT( Sx."WTRIX ID =*9 A10 110 ) FCRCES 00724
9W2 FORVT ( SX,iII4PARAMETERS, IOE11.3 /lOXo 914(INTEGER), 17t9111) FCRCES 00?25
9Qf4 FORVAT ( SMS154ILE SPACING: 2 13, 19H, MATRIX SPACING = 13 ) FRCES 00726
9640 FORoT ( 5X,*w&TRIX TYPE - *,41O. *, DIMENSIONED (*14,* X*,i4,.* FORCES 00727
9450 FCRI'ATC( SX,*ARRAY - *o Al0) F(RCES 00728
9100 FCRj~kTC37DO* F01WER ARRAY EXCEEDED FOR BOX (.14,114,14,SH) **) FORCES 00729
W60 FCRI4AT (4&0"* ERRCR CCI.RED DU.RING GENERALIZED AIRFCECS FORCES ri0730

1 17H4 CALCLATIONS ** ) FCRCES 00731
9M9 VCR1ATC"i4** W A R N I N G - 30K LIFTS CAN~ BE INITTEN IN FORCES 00752

1 154St*RK VcRtP*IT )FORCEs 00733
C FCRCES 00734

END FCRCES 00735

0213



SUBR CUT I W DCMER(IE0X,LBOX., IA,JA. IL,JL, SUBC, ICCCE) DCCCAF 00002

DI WENS1 O IBOX(LBOX.1), ICCCEM1 DCCEDAF 00003

C CCCAF 00004

C 130K - ARRAY CF BOX CODES IN PACKED) W%D FORM'AT DCCCAF 00005

C LOOK - ROW4 DIMENSION OF BOX CODES ARRAY DCCCAF 00006
C IA - I-TH INDEX OF FIRST CODE TO RETRIEVE DCCCAF 00007

C JA - J-TH INDCEX OF FIRST CMIE TO RETRIEVE DCCVAF 000W8
c IL - LAST 80K CODE 04 THE JA-TH 01040 TO RETRIEVE CCCICAF 00009

C JL - LAST BOX ON THE IA-iN ROEd TO RETRIEVE DCCCAF 00010
C sSD - .T., SUBDIVIDED BOX CODES DESIRED), .-r. UNSUBDIVIDED. IDCCCAF 00011
C TCOCE - ARRAY INTO UH1Gl BOX CODE WILL BE STORED. DCCICAF 00012
C CCCAF 00013
C COCE N 04SAGE DCCCAF 00014

C BOX CODES CAN BE RETRIEVED FOR ONE BOX, A R04 04 PART CF DCCCDAF 00015
C A ROW, OR A COLUMN OR FART CF A COAR.*4. A ROW AM4 COLUM4N CAN DCCCAF 00016

C NTBE RETRIEVED) AT THE SAME TIME. IF ONLY I 90KX IS DESIRED DCCCAF 00017
C SET IL =IA AND) .L =JA. IF BOTH4 IL Wl. IA AND) JL AlE. DCCCAF 00018
C JA, OW ROW WILL BE RETURNED, IL BEING IG#RED. DCCCAF 00019

C DCCDAF 0002
CO*"C1 / CKOTY/ CCA..AN, NSBDV, XSUBDV, NSUBD2 , N$UD.CNv 1'SLRF, GECMTY 00002

1BIBI9ETA,BIS9IBTAS,W..AXAL-AZ,PSIW, GEC4TY 00003
2 WSBW, M)MEW, WBW, WBBW, M4XBSW, lWiBSW, WBBSW, 0ECMTY 00004

3 I)OW, XCE NTR GEOMT 00005
LOGICAL CCA..AN GCTY 00006
LOGICAL SUBC DCCCAF 00022
INTEGER SHIFT DCCDAF 00023
DATA t(AfD /20/ DCCrAF 00024
lNhsI, 7 DCCDAF 00025
19 I DCCCAF 00026
IF (St.8I) 60 TO 50 DCCP.AF 00027
1 = N"DV * (IA-I) + IXSW DCCCAF 00028

J = NSUBV * (JA-1) + N6UBCN DCCCAF 00029

ISKIP N&BVDCCI)AF 00030
lE SLSDV * (IL-I) + IXBW DCC()AF 00031

AND NSUDV * (JL-1) + NSLeCN I)CCDAF 00032
WO TO 60 DCCCAF 00033

M) CONTINUE DCCECAF 00034

1I IA DCCCAF 0C035
J = A DCCAF 00036

ISKIP =I DOCAF 00037
IEM IL DCCcAir 000318

JEW JL DCCCAF 00039

00 COET I NE DCODAF 00040

IF (JL .EQ. JA) GO TO 1100 DCODAr 00041
C DCCDAF 00042

C FRC"MAI WILL. RETRIEVE NI BOXES FRCM ROA I DCCCAF 00043

t1r) CONT I NU DCC()AF 00044

00 WjJ J,JElE),ISKtIP DCCCAF 00045

J58 =(JJ- ) /tewD + I DCCDAF 00046

IJWCD =IBOXCIIJSL5) DCCDAF 00047

AJ= (MA~D - MOC(JJ.NBIRD) )*3 DCCIDAF 0)0048

IF(JB.EQ.EO) jB =0 OCCEAF 00049

C )11 = t&JIER OF BITS TO SHIFT LEFT. OCOAF 00050
IJl4&SK= SNIFT(VASK,JB) DCCDAF 00051
IJCLXE lJWZRD.Al4D.IJ00ASK DCCCAF 00052

NUB = -J6 DCCCAF 00135"
ICCCE05) = SHjFl (IjCCCE,NJ8I DCCCAF r 0074
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13 s3 + DCCCAF 00055
l000 COW4T1IJE DC4CAF 00056

co TO 3000 DCCCAF 00057

c IDCC2AF 00058
C PRORAM WILL RE'TRIEVE W4 BOXES FROI CH4D J IDCQCAF 00059

1100 COMTINUE DCCCAF 0000
JSS z +J1/~R I DCC(DAF 00061
is (MWD - moct,tafit) )*3 DCCDAF 00062
IF(JD.EQ.03) Jis 0 DCCCAF 00063
tj~hSK = SIFT(MASK.J3) DCCCAF 00064
NJS = -is OCCEAF 00065
DO02000 11 1.IED,ISIP DCCEAF 00066
tiWJRD 1BO(IloJSB) IDCCEAF 0006?
IJCCCE: = JWCR.ANC.J4ASK DCCCAF 00068
ICODE(JB) = 4IFT(liCCCE.t4J5) DCCEAF 00069
18: = I +I DCCEAF 00070

2WCONTI 4.E OCCEAF 00071
C DCCEAF 00072

3W0 CONTI" D~ CC2AF 00073
RETIJR) WCA F 00074

EM DCCEAF 00075
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5I.A3CITIE. PRNTBL (TI TL, IWCtE. ARRAY, 1 IM, MXDNYB, PNTRM) FRNTBL 00002

C PRNTBL 00003

C F'RINTS BOiX LIFTS, USES /R~aUFF/ Fa ItITERmECIATE SCRATCH FRNTBL 00004

C tIrXE - MME SHAPE N&JMGAR PRNTBL 00005

C ARRAY - ARRAY TO BE PRINTED FRNTDL 00006

C IPTR14 - POINTER ARRAY FCR RC66 IN -ARRAY- PRNTBL 00007

C 4Nt.TRS. - MOVEER OF POINT ERS F'RNTBL 00008

C PRNTBL 00009
C04PLEX ARRAY (1) FINTBL 00010
DIMENPSION TITL(3) fNTBL 00011
CIMENSION IPNTRP(2,50) PRNTDL 00012

c PRNTBL 00013

CCMMCN ICGWTRL/ FijEVEX.OoAO1, TTTLEM.) PRVGEM.RVCE,CIHW,DIHT, CO4TIRL 00002

1 DEFAU.LT CONTRL 00003

LCGI CAL PrVGEC24, Pr'flME, DIHW,CIKT ,CEVAIA.T CONTRL 00004
C04CH 'FRCIBLW klO1C,C ESNTSLC,NVALS,SMOTHt4EG,CR0FIT, PRCL 00002

I EXAMCSLSDVPLYWOC clieLM 00003

LOGICAL Sp400TM,(RCFTT,ECAIC,SUB3DVR.YWCC MM'LM4 00004
C044CN /KVAL / IKVAL,)IVAL(20), )qAS(20) KVAL 00002

CO"CN /FILES / NT5,NT6,JNTAE,INFtP,NP-AIC,MPAIC.NOJTP, FILES 00002
1 IOUFSP,IMtCESC,IVPSC,IGECSC,IWrFSC,IAICSC FILES 00003

c PRNTDL 00019

I NJ G(R PAGE PNWBL 00020

DIMENSION S(1),DCI) KPrVBL 00021

EQUIVALENCE (S,BUPF) * (D,BUFF(1251)) FRNTBL 00022

CCMPLEX TUIFT PlRNT3I. 00023
COOPLEX TUIFTI,T..IFT2 PRNTSL 00024

DIMECNO PC(2). IPNT(2) PIRNTBL 00025
EQUIVALEN~CE (IMNT. TLIFT) FRNT3L 00027
CCO /R%,CtJT/ BFCrCE, IBFCNT, BUFF (3280) R .LFfF 00002

DATA PC / 10HPACGE CONTI,4HM.U / FT~d m0j8 6
DATA BLAI4K /1)4 / PRNrBL 0UL-..
CATA XINIT / -1.0 / RNTBL 00029

DATA LINEXX /50 / RNT BL 000'30
c FRNTBL 00031

c FNTIL 00032
)VL= VAL(IKVAL) FRNTBL 0003 3

IF(WS (IKVAL) .E. XI NIT) WVL WGS(IKVAL) PRNT13L 00034

PAGE =0 PRNTBL 00035
N =1 FNTBL 00036
M =4 RNTBL 00037
IF(M.GT.WD) M = WB PRNTBL 00038

C PRNTBL 00039

100 LINE 100 pANTBI. 00040

2000 1400 I=I)MN)Z PfNTdL 00041

DO0300 J:NN4 PNTBL 00042
S(J) =0.0 fNTBL 00043

D(J) =0.0 PRNTBL 00044

300 CCT I NUEPRNTBL 00045

IF(LINE:.LE.50) GO TO 900 PRNTBL 00046
PAGE =PAWE * INTBL 00047

LINE 4 PRNTBL 00048

WITE (NT6.9001) TITLETITLsMA04,*VLW*cc PANTBL W0049

IF(PAGE.EQ.1) GO TO 700 PRNTBL 00050
%AITE(N769005) PC PRNTBL 00051

GO TO 800 PRNT 8L 00052

M0 WITEMW6,9W05 PRNTBL 00053
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600 CC*TIKXA PR14T9L 00054
%A1TCEMSM606) IBLAtWJJ=N,N) PRNThL 00055
%W1TEMSAM60?) MSANK, J=N,14) PRNTBL 00056

c VRIETBL 00057
Soo CC4rIKX&TS W

is = IPtRN(2.1) PRHIIL 00059
IFQS.LE.0) W TO 1400 VWNTBL 00060)
l~x: 2P4~41! PRNTBL 00061
AC = 1P941M1(t1.) - lox + JS-! FRNTI. 00062
17(JE.EQ.G) GO TO 1400 Pq'NrnL 00063
DO 1000 JJS,J A PNTS4. 00064
60J) REAL (ARRAY iCX)) PRNTBL 00065
00J) :AltVG(ARRAY(1CX)) fIRNT3L 00066
l lox +OXI RNTB. 0006

1ta0 CCNTINIX VRIITBL 00066
00 10 J =N.W H PRm 00066
17(S(J) 1300.1100,300 PRNT3k 00070

1100 CONTI14X PRNTSL 00071
1F(D(J)) 1300,1200, 1300 VqNTBL 000,2

1um CO4TNLt&E PRNTDL 00073
Go TO 1400 VRNTSL 00074

130D %MlTEM46,9013) 1, (S(J).DCJ) ,J=N,14) PRNTDL 00075
LIE=LINE * I PRNlI. 00076

1400 CO4TIU FR14T14 00077
c PRPwBL 00078

14:= W~4 FRt4TL 00079
4 = W4 PRNT8L006
!714.GT.wB) G..i to 11)0 PRNTSL 00081
IPr(HA.T.Wr3) k = WS PRNTBL 00082
IM(LlE.GT.45) GO TO 100 PRNTIL 083

WITEMt4SMU06) (BLAW4,J,J=N,94) PRNTUL 00064

LINE = LIIC.3 PRNTUL 00066
Go TO 200 PRNTBL 00067

I So CcETII4.C PNTL 00088
RETURN UIRNTBL. 00089

WMo 7rCIOAT(1l1,20XS$A10,/50X,3A10,/ 46Xo1H( 0#A04 F5.3,5X,1rejRED.FRE. FRNTCL C0090
I *c.S.S. * )* /52X*aCE S4APC* 13 PRNTBL 00091

1)05 FCgsAT(44X.42(1H-) ,20X,AIO,A4 ) PRNlTBL 00092
100 frAA(H~ollX%00t1.(I2X*0eil) FRNTBL 00093
WC? MMA~TM3, 4CA1,9X,4HREAL,8X,9H1)~f,11AY) ) PRNTBL 0C094
W01 F7RVAT(14,6CI6.S) PRNTSa. 00095

040 PR14T3L 00096
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SUSRCU I NE PRNTSL (I MCE, SL IFT, TL IFTI , TLI M2. WOW. rDT) PR'4TBL 0009?

C PRNTUL 00096
C PRINTS THE SECTION LIFTS APO TOTAL LIFTS PRNTDL 00099
C PRNTBL 00100
C IWC['E -MCtCE SHAPE NUMBER FRNTSI. 00101
C SLIFT SECTION LIFT %RrAY PRNTBL 00102
C TLIFTI -WING TOTAL LIFT PRWBL 003
C TLIFT2 -TAIL TOTAL LIFT PRWIBL 00104

C BCSFRB 00031

C IF IPWCE IS NEGATIVE THE MRAM WILL OUTPUT SECTIONI MOMENTS BCSFRB 00032
C BCSFRB MorD33

C PRNTBL X0105
CO"44 /K!CSLR/ XMACH, loT9ES, WTSLCFP , WVALS,SMOOTH, M~EG, CRDFI To PRCBLM 00002

1 EXAtCSUBDV,R.Y14XC PRCELM 00003
LOGICAL SMOTH, C3RFI TEXAIC ,SBDV, PLYOO PRCBLM 0004

C00CN /CONTRL/ FREVEX,CM'AO1, TITLE(S), PRVGEO4,PRYICCEsflIHWIDIHT, CCN.TRL 00002
1 DEFALT COCITRL 00003
LOGI CAL PRiVGCMt,PRVWCE, DIHW, TIHT, tEFAUL.T C(YNTRL 00004
C0040N /KVAL / IKVAL,*WVAL(20), *S(20) KVAL 00002
CMMO /FILES / NTS,NT6.INTAPE,INFSP,NP.-AC6P~iAIC,PCJTP, FILES 00002

I OUS P , MCESC ,I VPSC ,I GEC I WT FSC,I AI CSC FILES 0000j3
C PRNTBL D3109

COMPLEX SL.IFT l) PRNTBL 00110
C04PLEX TLIFTI,TLIFT2,TLIFT PrNTI 00111
LOICAL PRC)4 3CSF-"B 00035
I5%TA BLANKI~'H/ RNTBL 00112
DATA XINIT / -1.0 / RNTDL 00113

C PRNTBL 00114

IF(IMME.LT.0) GO TO 100 BcsFRB 00036
FRC14 = FAL.SE. DCSFrB 00037
GO TO 200 BCSFTRB 00038

100 CCNT I~ NU CSPRB 00039
9RCM .TRUE. DCSFrB 00040)

IMOVE -IMCE BCSPrB 000341

200 CONTIN4L BCSFRB 00042
c PRNTBL 00115

* t= WAL(IKVAL) PrNTWBL 00116
IF(SKVAL) .N.XINIT) V(VL b@'S(IK(VAL) PRNT BL 00117
IF(PRCM) GO TO 300 BCSFR O 0004 3
WITE (NT6,"01) )'CH,',ZVL,II<.CE PRNTBL 0011L4
GO TO 400 BCSFTRB D04.

3w0 CCHT I NUE DCSFRB 000J45

WRITE (WT6,9010) X4C,)VL,Mx.E BCSFRB 00)04';
400 CON4TINUE SCSFIRB 00047

AI Tt (NT 6. 6"0) PRNTBL 00119
AITE (N76.6005) PRNTBL 00 124,

%AITE (NTS,G02) PRNrBL 00121
WITE CT6,600?) BLA.BLAW.SLAW. SBLAW PRNTBL 00122
00OE00 I=1I.YBW,4 PRNTBL 00123
It I + 3 PRNTBL 00124
IF (11 .GT. WYOW) I I =WSW PRNTBL 00125

%AIIE (NT6,6050) I,(SLIFT(J),IJ=I,IIl PRNTBL 00126

OXC (7~: iA: PRNTBL 00127

IF( K~CM) WO TO 650 BCSFRB 00048

%Alff 6,Y-.023) TLIFTI PRNTBL 00lt?8

IV(b(8T.E0.0) GO TO 8300 BCSFAB 00049

C FKiNTBL G0112 j
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WAITE (WGf,600) VNT3L 00130
GO TO0675 3CSRI 00050

650 CONTINUE 3cSPRI 005
I!(WsT.EQ.0) GO TO 600 BCMB~ 0005
%NITUNT6,g009) BCSFRN 00053

67Cw4ItI SCSFAI 00054
%RITE (NTog.5l0 PNTSL 001
%RhTE (MI6.1007 LAW3 SLAWBSLAW, LAW PRTUL 00132
00?00 1=1 WBT,4 P~wTL 00133
It ui 1 43 PRWL 00134
IF (11 .GT. WST) ItI WOT PNTUL 00135
It2I1+ WSW PRMTUL 00136
112 11. #WSW PRNIIL 0013?
%RITE (W!6,6030) Is,SLIFT(IJ)otI2,142 ORNTIL 00136

10 CONT1MI A NTIL 0L1139
c VRNTSL 00140

IF(FUCH) Go TO 600 ICSFB 0055
%RIT (t4T,6024) TLIF12 FUNTUL 00141
TLIPT : ILIFTI + 11.1712 VRNIUL 00142
%QITC (Isr.m5) TuIFT PRNTSL 00143

WDCONTINUE~ BCSFRS 0056
CT'.N PUNtBL 00144

C F*NIDI 00145
C FUNTBL 00146

COS5 F'Rt4T(UX,32(14-) ,30XAlO,A4) VUNTUI 00147
400 FORAT(3K. 4 (At og,4CAL SX#9I MAGI NAR't) ) FUNL 00148
4009 F~lDMAT(56X*AI4HG* ) FUNTiI. 00149

GMFCRKAT(lH0d.' SMLSE4CTION LIFTS* / S$Xo*TAIL*,d M4X,32(1IH-) / ) NTBL 00150
4010 FORAT(1IM0,52X 14JSECTION LIFTS /44X,*( )4I04 weFS.3.SX, FUPNrSL 00151

1 4NED. FUEM. =* P8.S,* )/SZX94NCCE II4APE*,13) FftHTSL 00152
400 FOVT(04R0 FUTPIL 00153
6023 FC~l0AT(1IC,44Xs TOTAL LIFT - WING */ 110 40X.2E16.S )pRNTSL 00154
W24 F(tWAT(1I0,44X,* 'OTAL LIFT - TAIL * I 110 4GX,2E16.S I PRNTBL 00155
CRS F(MKAT(1N0,53Xo* TOTYAL LIFT W/ 110,40X,2E16.d FU1ETBL 00156
4030 FCR~lT(14,8EA6.S) PRNTUI. 00157
609 FORMIAT (IHO// 4SX,*6CCTIOAL 404EW CCEFFIClCNTS*SSK.*TAIL*/ SFR 00057

1 "Xi, 32(11-/ ) DCSFU 00 A
W10 VC~t~lT(l1////o45Xs*SECTI0AL M04EW CCEFICIENTS44XM*UA4i S. BCSFRB 00059

I P!5.3p5SACI)E. FUCA. 2' S P.5, )* /52Xo* MMEC SKAPES, 13) BCSFRB 00050
cc FUNTUL 00158
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SUROJTI IE PRNTAF (ARtRAY, IRC*"C, GFAFC, GPPAFC) PRNTAF 00002

c PRINTS COMPLEX GENERiALIZEDc AIRFRCES, FROM CCP4PACT FORTRAN PRNrAF 00U03

C STORAGE PRNTAF 00004

C FRNTAF 00005

C ARRAY - ARRAY OF GENERALIZED AIR FORCES FRNTAF 00006

C PRG#AC - LOGICAL FLAG FOR PRINT OPTICt4 PRNTAF 00007

C GPAFC - AGARD GENE:RALIZED AERCCYI4A4C COEFFICIEN4T PRNTAF 00008

C CPftPC - ACARD GENERALIZED AERCCYtAMIC COEFFICIENT PRNTAF 00009

C PRNTAF 00010

C04PLEX ARRAY (1) PRNTAF 00011

DIMSION1~ G$AFC(),GPr-AFC(I) PRNTAF 00012

LOGICAL PRG#*C PRNTAF 00013

C PRNTAP 00014

DIMENSION PC(2) PRNTAF 00015

C00ON /VRCBLW X4A04iNMCES,TSLO,NVALS,SI00TI,IMEG,CR0,;IT, PRCSLM 00002

1 MXAC,SuS0V,vLYI= FROLM 00003

LOICAL SP00Y,CRC7IT,EXAIC,SUADV.PLYWXC PRCBLP4 00004

COMMON /(AL / IKVAL(WVAL(20), )Q(S(20) KVAL 00002

COMMC /FILES / NTS,NT,INTA'E,IWFSP,NFULIC,6PAIC,W.2JTP, FILMS 00002

t IOJFSP,MCtES4%,!VPSC,IGE'3C, !WrFSC, IAICSC FILES 00003

INTVGER PACE PRNTAF 00022

IDATA PC / 14PAGE CCITI ,4HNUD /FTM 00087
DATA fLAW~ / 1H FrNed 00088

D~ATA X114T / -1.0/ FTP0C 00089
* 2 = WVAL(IKVAL) PRNTAF 00023

1V(*S(IKVAL).II:.XINIT) WV& = S(IKVAL) FRNTAF 00024

LJNEX = 30 PRNTAF 00025
ftG 0 PRNTAF 00026

it1 = PRNTAF 00027

J2 =4 FIRNTAF 00028

IF (NqCES .LT. J92) J92 = II'.CES PRNTAF 00029

1.91 2 1 PRNTAF 00030

1.92 =(J2-1)*CES + I PRNTAF 00031

C PRNTAF 00032

100 LINE: = LIND0 * 10 PRNTAF 00033

110 D0200 I = I, NPKES PRNTAF 00034

If (LINE: LE. UINDO4) GO TO 170 PNTAc* 00035

ftGE = PACE 1 I RNTAF 00036

LINE: = 8 fNTAF 00037
WAIT (NT6.6001) "CV PANTAF 00038

If (PAGE .ED. 1) GO TO 190 FNTAF 00039
WUITE (NTS,6005) PC PRNTAF 00040

GO TO 16or PRNTAF 00041

190 WITE ANT.sw0) FRNTAF 00042

Itoi COWTI Nt PRNTAF 00043

C PRNTAF 00044

WUITE (W6S,4006) (BLAW,(J. JZJI,92) PRNTAF 00045

'UITE ENT6.6007) (SLAW#, J--1, J2) PRI4TAF 00046

C PRNTAF 00047

070 CONT I#f" PRI4TAF 00048

'UITC (W6,0010) I, (ARRAY(1J9.I.9: Uj1.IJ2.tVES) PRINrAF 00049

LI. x LIWI + I PRNTAF 00050

1.91 2 lit1 * I PRNTAF 00051

1.52 c i I PNTA7 00052

ZDO CONTINUJE PRNTAF 00053

C FNTAF 00054

J 4 PRNTAF G095 5
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J2: J2 + 4 PMtETAF 00056
IF (it AT1. IECCES) G0 10 300 PRNTAF 0005?

F (i .AT. to"ES) J2 fMCSTRAF 00056
sit =I ti* 3#4"ES RWAF 00059
1J2 =J *i + J2-JI) * UMMCS PNWAF W00W
gr (LDtC .AT. LINEM4 -6) 00 T0 M00 PfAA 00061

%RITE MN6,60061 (DIAt4PJ. J JIJ2) PNTAF 00062
LINE x LI'C+3 PUNTAF 00063
00 110 ItoNTAF 00064

c PRNTAF 0006S

300 ce4I N4E PRNIAF 00066
C VNTAF 0006?
C VI tTHEN OMALIZED AEBCYtWM1C CCEMVCICNTS PtRWAF 00066

c IF DESIREC. PNTAF 00069
c FUNTAF 00010

I~f.N4r.1%"C) GO TO 1400 UUTAF 00071
PAGE 0O PNTAF 00072
no1la0 IPR 2 112 PNNTAF 00013
J1Ii PRNTAF 00074

jr 8 PNTA7 00075
If 0#CME.LT.J2) JZ = NMMS T~AF 00076
IJA = I 9NA7A U00?
1*: (J2-1) * M400E +1 PNTAF 00078

C PUNTAF 00079
1100 LINE = LIM4X + 10 PRNTAF 00080
1110 D01200 I=OME VRWAF 00081

IF4LIN.LELIO4X) 00 TO 1170 PRWAF002
FACE z PAGE +1 PUNTAF MMS
LINE a 6 VUNTAF 00064
%ITE cWr,Ml WIA4eV& PRNTAF 00065
zim .M.2) Go To 1140 PUNTAF 0006
IF(PAGE.C2.1) GO0T0 1130 PUNTAF 000?
%ITE (NTGPMS05 PC UUNIAF 00066

60101160s UNTAF 00069
1130 CCW I NUEPUNTAF 00090

b111!(Nr6,1005) PNTAF 00091
GO0T01140 VRWA7 00092

1140 CCNTIN4X PNtWAF 00093
IF (PAG.60.1) 0010O1110 PNTAF 00094

%AITC (NTII015) PC PUNTAF 00095
60 T01160 PUNTAF 00096

1130 %MITNTS97015) PUNTAF 00097
1160 CCNTINUE PUNTA' 0009

C PUNTAF009
%AITK (NT.100) PUNTAF 00100
%II? (NT6,7007) fifJuilliz) PUNTAF 00101

C PUNAF 00102
1110 Caff I#L PUNTAF 00103

IFIPUA92) GO TO 1140 PUNTAF WI10

WAITCMNT6.E1O) I9(GPACJIIJXIJI6dJ.1140 ) PNTAP 00105
to TO 1190 PUNTAr 00106

1180 COwwJC PUNTAF 0010?
IMITC MN61I01o) t. oM CIJJJ.JE*0 PUNTAF 00106

1190 ccOwfm PUNTAF 00109

LINE* LINE * 1 PRq(TAf 00110
tit *J ~ I gfTAf 00111

5* 1*41PRHTAF 00112
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C12M0 c OHI I E FNTAF 00113
it it + 6 PRNTAF 001 t5
J2 = 2 # S PRNTAF 00116
1 r 01 .GT. N4CES) W0 TO 1500 PRNTAF 0011'T
1VC~j2.fT.t4CES) J2 = CCES FRNTAF 00118
liJ =J li 3.t44tXES FRNTAF 00119
1j2 = it 4 (j2-jt)* W-CES PRNTAF 00120
IF (LPC .GT.LINEWM-6) GO TO 1100 PRNTAF 00121
%.AITE (NT6.70J06) I'RNTAF 00122

L19CE LINE + 3 PRNTAF 00123
GO TO 1110 9RNTAF 00124

CPRNTAF 00125
1 300 CCMTPI'UE IRNTAF 00126
1400 CONTINUE FRNTAF 00127

RETURN4 F4TAF 003128
c PRNrAF 003129

e[JOt FCI~fAT(1H,51X,t8HGENRALIZED FCRCES /44x,EH(McHO ,FS.3,5X,44RED. F RNtTAF 00130
tREQ. =* FS.SIH) ) FRNTAF 00131

e)05 FcRPA4T3X50(1H-) ,20X.AI0,A4) I'RNTAF 00132
e006 FCRMT(%C Wr. / 6H Fu~cT, 4(A2,23IVELOCITY POTENTIAL ?4CE,1393X)) FRNTAF 00133
e)07 VC~oAT(2X.4CAI0l,4HEAL,8X. 9HI94AGI?ARY) FRNTAF 00134

e010 FCRIOAT( 14, 8E16.8 ) PRNrAF 00135
?MI FCMT(H,44X*GE4ALIZED AERCCYNAMIIC CCEFFICIENTSa. / RNTAF 00136

I 44X,%i(~oqA , F5.3,SX,12HED.FE. =FS.SIH) ) PRNTAF 00)137
1006 FCROOAT(S-0 ur. / 6H P'.*CT27X, *VELOCITY POTENTIAL WCES*,/ P RNTAF 00138
7007 FCR00AT(I13.?116) FRNTAF 00139
1005 FCR00T (SOX, REAL PART* /35X, 50 (IH-),20X, AIC A4) FRNTAF 00140
1015 FCRIOT (SOX, *IWGI WY PART*, /35X, 50 (IR-) ,2cX,AIO, 44 PRNTAF 0014t

END PRNTAF 00142
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FUNCTLO4N LCSDW(IrtOW,JCO., IPNTSD.IPNTIN, IPT4Tf, I PNTLS) LOCSCW 00002
C LOXSDW 00003
C RETUNS THE LOCATION OF THE WOD IN THE ENC-AROUND SUSCIVIDED LOCSCW 00004
C Doue~SH ARRAY CCRRESPONDING TO D0K(IR(0E,JCCL) OF THE SUB3- LOXSDW 00005
C DIVIDE BOX ARRAY LOCSCDW 00006
C LOCSCW 0000?
C IRCW =~ BC iCDWISE LOCATION4 LOCSDW 00008
C JCO.. = B SPAI4'4E LOCATION LOCSDW 00009
C I"MTD = ARRAY OF POINTERS LOCSDYW 00010
C IWTIN = NXT AVAILABLE (UNUSED) CELL IN IPNTSD (END- LOCSDW 00011
c ARC) LOCSDW 0G012
C I PWT~r xFIRST CURRENTMY AVAILABLE CELL IN IPNTSb LOXSVW 00013
C I P94TLS =LAST CELL C? I PNTSD (LENG#TH C? ARRAY) L(XSVW 00014
C RETUR?4- LOCSVW 00015
C LOICSDW = LOCATION C? DESIRED DCWASH, IF SUCCESSFUL LCCSCW 00016
C r. 0s If LCNT LIES OJTSIDE THE CEFINEID AREA. LCCSDW 00017
C LCCSVW 00018

b1 NEW C I PNTSD(2 o I PHTLS) LOCSDW 00019
C LOcmDW 00020P

(XN= M0IROI1,IRtr"s + I L~lSDW 00021
C LOCVNT =LOCATION C? CELL IN IPNrso WIClo S CR IS TO BE LCCSDW 00022
C USED LCICSDW 00023

IF(IPWTIN - IPNTOIr) 100, 300, 200 LOCSVW 0004
C ED AROIN HAS CCURRED LCCStW 00025

1I0 IF (LOCFNT - INTIN) 400, 300, 1IM LCD 00026
C NOT IN UPPER PART. IS LOCFNT WIThIN BOTTOM PART - LOSW 00027

190 IF (LOCPN - I PiTor) 300, 400, 400 LCISDW 00028
C LCICSDW 00029
C NO ED ARCUND, NCRMIAL SEQUENCE LOCSDW 00030

20 IF (LOCPNT - IPNTIN) 250, 300, 300 LOCCSDW 00031
C LESS THAN UPE LIMIT. IS LOCPNT .GE. LWE LIMIT - LOCSft. 00032

2W0 If (LOCPW .GE. I PrOr) GO TO 400 LCCSDW 00033
C L(CSDW 00034
C ERRCR (R INITIAL CONDITION ECOUTERED (SHiOLLL NEVER CCU1R) LCSIW 00035

360 LCCW = 0 LOSW 00036
GO TO goo LOCSDW 00037

C LCCSDW 00038
c UUCCESSFW,9 BOX HAS BEEN DEFIN~D LCCSDW 00039

4W IFS a IPNTSD(2,LCCPNT) LOCSDW 00040
Ifr(JCa..LT.IFB) GO TO 300 LCCSDW 00041
LOC$W -- I FTSD (It LOPNT) + JCQ.-IPU LOSDW 00042

C LOCSDW 00043
sm CONTINW LOCSDW 00044

RECTURN L0SDW 00045
DC LSDW 00046
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